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NASA RENAMES HqADQUARTERS UNITS 

The Na t iona l  Aeronaut ics  and Sgace Admin i s t r a t ion  has 

renamed t h r e e  of t h e  f o u r  major  o f f l c e s  i n  i t s  h e a d q u a r t e r s  

o r g a n i z a t i o n .  

They a r e :  

- O f f i c e  of Advanced Research Programs ( fo rmer ly  t h e  

O f f i c e  of Aeronau t i ca l  and Space Reqearch) ,  under  d i r e c t i o n  

of I ra  H. Abbott ,  and charged w i t h  advanced r e s e a r c h  i n  

a e r o n a u t i c s  and space. 

- O f f i c e  of Space Flight Programs ( f o r m e r l y  t h e  Off ice  

of Space F l i g h t  Development), under  d i r e c t i o n  of D r .  Abe 

S i l v e r s t e i n ,  charged wi th  mis s ion  p l ann ing ,  payload d e s i g n  

and development, and i n - f l i g h t  r e s e a r c h  and o p e r a t i o n .  

- O f f i c e  of Launch Veh ic l e  Proqrams, a newly-formed 

h e a d q u a r t e r s  u n i t  (NASA Release  59-270, December 8, 1959), 

under  Maj. Gen. Don R. Os t rander ,  USAF r e s p o n s i b l e  f o r  

development and launch  of space  vehj lc les .  

The f o u r t h  m a j o r  h e a d q u a r t e r s  u n i t ,  t h e  O f f i c e  of 

Bus iness  Adminis t ra t ion ,  w i l l  contirhue w i t h  t h e  same name 

and functions. 

-EMD- 
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1di3~ mt3SkN Good a f t e r n o o n ,  l a d i e s  arid gent lemen.  
L e t  me, on behal f  of a l l  those p r e s e n t !  NASA, w i s h  you a l l  a 
b e l a t e d  Merry C h r i s t m a s  and a for thcoming happy New Year ,  

The purpose for b r i q g i n g  you t o g e t h e r  i s  t o  b r i n g  
you u p  to d a t e  on  t h e  r e s u l t s  /ob ta ined  f r o m  our Exp lo re r  VI1 
s c i e n t i f i c  s a t e l l i t e .  

Now for the ground r u l e s ,  Each s c i e n t i s t  has  a 
s h o r t  s t a t e m e n t  t o  make The s t a t e m e n t s  a r e  not  p repa red ;  
t h e y  a r e  a l l  on n o t e s ,  rough nlotes, You have decided t h a t  
you w i l l  have q u e s t i o n s  and answers a f t e r  each  one of t h e  
s t a t e m e n t s ,  

T r a n s c r i p t s  of t h e  proceedings  w i l l  be a v a i l a b l e  
some t i m e  tomorrow a f t e r n o o n  

There a r e  some s t a t e m e n t s  I have t o  make f o r  t h e  
r e c o r d  as  w e l l  

T h i s  s a t e l l i t e  we arie going  t o  talk a b o u t ,  Ex- 
p l o r e r  VII, was des igned  t o  g a t h e r  s c i e n t i f i c  d a t a  as p a r t  
of t h e  U.S. c o n t r i b u t i o n  t o  t h e  I n t e r n a t i o n a l  Geophysical  
Year, I t  w a s  t h e  l a s t  f i r i n g  of t h e  IGY planned s e r i e s  of 
space  exper iments  T h e r e f o r e ,  i t  was s o r t  of nicknamed as  
t h e  IGY r a d i a t i o n  s a t e l l i t e .  

J u s t  t o  rev iew for  you some of t h e  t h i n g s  t h a t  
have o c c u r r e d :  T h i s  is Explorler VHI, I t  w a s  launched by 
a Juno XI booster can October  1,3, 1959, a t  11.31. a , m , ,  
E a s t e r n  Dayl ight  T i m e ,  The s c i e n t i f i c  payload weighed 
92-3 pounds" As of November 218th, the! p e r i g e e  w a s  346 
m i l e s ;  t h e  apogee 673 m i l e s ;  its p e r i o d  is 101.32  minu tes ;  
v e l o c i t y  a t  p e r i g e e  17 ,274  mi les  pe r  hour ;  v e l o c i t y  a t  
apogee,  16.049 m i l e s  per hour .  

A s  I s a i d ,  each of t h e  s c i e n t i s t s  here w i l l  r ev iew 
t h e  exper iments  t h a t  t h e y  were r e s p o n s i b l e  f o r  and I would 
l i k e  t o  list for you the  companies and the  expe r imen t s  t h a t  
were invo lved ,  Ou t s ide  on t h e  t a b l e  t h e s e  are c o p i e s  of t h i s  
p r o j e c t  background and expe r imen t s ,  

ABMA w a s  r e s p o n s i b l e  f o r  t h e  packaging,  t e s t i n g ,  
and t empera tu re  measurements. NASA w a s  r e s p o n s i b l e  for t he  
micrometeorite exper iment ,  The S t a t e  U n i v e r s i t y  of Iowa, 
t h e  r a d i a t i o n  expe r imen t ,  The U n i v e r s i t y  of Wisconsin,  hea t  
ba l ance  expe r imen t ,  The Naval Research Laboratory,  the  
Lyman-alpha X-ray  expe r imen t ,  B a r t 0 1  Research Foundat ion 
of F r a n k l i n  I n s t i t u t e ,  and Research I n s t i t u t e  for  Advanced 
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S t u d i e s  of  h ia r t in  Company were r e s p o n s i b l e  for. t h e  heavy 
cosmic r a y  exper iment .  The Army S i g n a l  Corps  provided t h e  
so l a r  c e l l  and power r i n g s .  Bulova Watch Company, t h e  
r a d i o  t r a n s m i t t e r  timer. Hoffman E l e c t r o n i c s  C o r p o r a t i o n  
h a s  manufactured t h e  so la r  ce l l s .  

Here are t h e  p a r t i c i p a n t s .  D r .  Homer E .  N e w e l l ,  
i n  t h e  c e n t e r ,  w i l l  be your moderator. H e  is t h e  a s s i s t a n t  
d i r e c t o r  for  space  s c i e n c e s  of NASA O f f i c e  of Space F l i g h t  
Development. 

L e t ' s  see if I c a n  t , i e  names and faces t o g e t h e r .  
From my r i g h t ,  H a r r y  C a r p e n t e r ,  o p e r a t i o n s  manager of NASA's 
world 'wide t r a c k i n g  network.  

D r .  Mar t in  A .  Pomerantz,  d i r e c t o r  of t h e  B a r t 0 1  
i t esearch  Foundat ion  of t h e  F r a n k l i n  I n s t i t u t e ,  SwarthmOre, 
%nnsy lvan ia .  

I know t h e  nex t  one is B r i a n  O 'Br i en  -- t h e y  have 
lei ' t  y o m  name off  of h e r e ,  o r  I c a n ' t  f i n d  i t .  They have.  
'this is B r i a n  O ' B r i e n  of t h e  S t a t e  U n i v e r s i t y  of Iowa. He 
is  a n a t i v e  of A u s t r a l i a .  H e  is one oi D r .  van A l l e n ' s  
a s s i s t an t  p r o f e s s o r s  a t  t h e  U n i v e r s i t y .  

Then w e  have Herman E .  LaGow, who heads  t h e  
3 l a n e t a r y  Atmospheres Branch,  NASA Goddar'd Space h ' l i gh t  
C e n t e r .  

Next is D r .  N e w e l l .  

Then we have Ar thu r  \;. Thompson, k e s e a r c h  P r o j e c t s  
Labora to ry ,  ABMA, Redstone Ai-Senal, Alabama. 

iMr. J o s e f  Boehn, G u i d a n c e  and C o n t r o l  Labora to ry ,  
Army B a l l i s t i c  Giss i le  Agency, H u n t s v i l l e ,  Alabama. 

Mr. Gerhard H e l l e r ,  I iesearch  2 r o j e c t s  L a b o r a t o r y ,  
ABl;iiA, Redstone A r s e n a l ,  Alabanha. 

Then Ur. Verner  E .  Suomi, P r o f e s s o r  of Meteorology 
and s o i l s ,  U n i v e r s i t y  of 15'iscsnsin. 

A o w ,  w i t h  r e s p e c t  t o  t h e  order of p r e s e n t a t i o n ,  w e  
w i l l  f irst have t r a p p e d  rad ia0 ; ion  b e l t s  b y  M r .  O'Br ien ,  
m e t e o r o l o g i c a l  d a t a  by D r .  Suomi, t empera tu re  c o n t r o l  informa- 
t i o n  by B f r .  H e l l e r ,  cosmic r a y  expe r imen t s  b y  Mr. Pomerantz ,  
the s o l a r  r a d i a t i o n  exper iment  b e i n g  read by i r k .  LaGow who 
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w i l l  a l s o  t a l k  on t h e  micrometeorite e r o s i o n ?  Mr. Thompson 
o n  t h e  so la r  c e l l  exper iment ,  and Mr, Boehn on t h e  s a t e l l i t e  
b e a r i n g  

I will t u r n  t h e  procbedings over  to  D r ,  Homer E. 
N e w e l  1 

MR. NEWELL: Thank ybu, Herb, 

On behal f  of Space S c i e n c e s ,  l e t  me add my w e l c o m e  
t o  Herb R o s e n ' s .  

The s a t e l l i t e  we a r e  t a l k i n g  about  is t h e  one t h a t  
f o r  s o m e t i m e  now has  been knowtm as  t h e  heavy I G Y  s a t e l l i t e ,  
or composi te  r a d i a t i o n  s a t e l l i t e ,  As you undoubtedly are well 
aware, and as  w i l l  become more appa ren t  d u r i n g  t h e  d i s c u s s i o n  
t h i s  a f t e r n o o n ,  t h i s  s a t e l l i t e ,  l i k e  a l l  o t h e r s ,  is t h e  
r e s u l t  of a team e f f o r t  and such  a team needs  an able p r o j e c t  
manager t o  keep i t  working, keep t h i n g s  t i e d  t o g e t h e r .  The 
p r o j e c t  manager i n  t h i s  case is Herman LaGow, and I a m  going  
t o  a s k  him t o  p i c k  up t h e  d i s c u s s i o n  and f o l l s w  through w i t h  
i t  

Herman LaGow, 

BBR, LaGOW: Thank you ,  D r G  N e w e l l .  

Exp lo re r  V I 1  w a s  plapned by t h e  U,S, N a t i o n a l  
Committee f o r  t h e  I G Y ,  t h e  t e c h n i c a l  pane l  €or t h e  e a r t h  
s a t e l l i t e  program under the  cha i rmanship  <sf Dr, Richard 
P o r t e r ,  I t  was d e s i g n e d ,  c o n s t r u c t e d ,  and launched through 
the  e f f o r t s  of' s c i e n t i s t s  and e n g i n e e r s  P r o m  many o rgan iza -  
t i o n s  ove r  t h e  c o u n t r y ,  

T h i s  s a t e l l i t e  is i n  a very  s t a b l e  o r b i t  and is 
working i n  a very  s a t i s f a c t o r y  manner, It is a ve ry  complex 
assembly and most s i g n i f i c a n t  i n  having a v e r y  long  l i f e ,  
w i t h  an  a c t i v e  s a t e l l i t e  t r a n s b i t t i n g  s c i e n t i f i c  d a t a ,  
A l r e a d y  magnet ic  t a p e  t e l e m e t e r i n g  records f r o m  t he  20  
megacycle t r a n s m i t t e r  t o t a l  over 300 m i l e s  i n  length . .  

Today you w i l l  hear  p r o g r e s s  r e p o r t  from t h e  
experimenters and e n g i n e e r s  r e s p o n s i b l e  for  t h i s  s a t e l l i t e .  
F i r s t  I would l i k e  t o  c a l l  on br, B r i a n  O 'Br ien  

MR O'BRIEN: The p h y s i c s  department  of t h e  S t a t e  
U n i v e r s i t y  of Iowa has two Geiger c o u n t e r s .  Broadly  speak ing ,  
these are des igned  t o  s t u d y  t h e  r a d i a t i o n ,  cosmic r a y s  and 
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r a d i a t i o n  which d o e s n ' t  f a l l  e a s i l y  i n t o  e i t h e r  of t h e s e  
c a t e g o r i e s .  I may s t a t e  t h a t  t h e  a p p a r a t u s  is working 
p e r f e c t l y  a s  of now. 

For t h e  convenience of t h i s ,  making two w i l l  
separate t h e  research i n t o  s t u d i e s  0f t w o  t y p e s  of phen- 

omena, one of t h e s e  are c a l l e d  long-term e f f e c t s  and t h e  
o t h e r  s h o r t - t e r m  e f f e c t s ,  By long-term e f f e c t s  I mean 
v a r i a t i o n s ,  f o r  example, i n  t h e  i n t e n s i t y  or t h e  p o s i t i o n  
Of t h e  t r apped  r a d i a t i o n  zones  over  metr ic  months, S ince  
w e  hope tha t  t h e  a p p a r a t u s  w i l l  o p e r a t e  u n t i l  the  t r a n s -  
m i t t e r  p u l s e  s w i t c h e s  of f  i n  about  a y e a r ,  t h e  long  l i f e  of 
Exp lo re r  V I 1  is g i v i n g  u s  an  e x c e l l e n t  o p p o r t u n i t y  for  
s t u d y i n g  t h e s e  long-term e f f e c t s .  Equa l ly  so, s i n c e  t h e y  
are long-term e f f e c t s ,  I c a n ' t  r e p o r t  any of them t o  you a t  
p r e s e n t  e 

I n  t h e  area of short- term e f f e c t s  w e  i n c l u d e d ,  
f o r  example, t h e  e f f e c t  on t h e  o u t e r  r a d i a t i o n  zone of t h e  
geomagnetic s t o r m .  Although each short- term e f f ec t  can  be 
s t u d i e d  as a s i n g l e  e n t i t y ,  i t  is, of c o u r s e ,  b e t t e r  i n  
g e n e r a l  t o  s t u d y  s e v e r a l  examples of each t y p e .  The ex- 
pec ted  long  l i f e  of Exp lo re r  V f I  is a l so  an advantage here 
s i n c e  w e  are hopefu l  of g e t t i n g  s e v e r a l  examples of t h e s e  
r e l a t i v e l y  ra re  phenomenon, 

I w i l l  d i s c u s s  th ree  p a r t i c u l a r  short- term e f f e c t s  
t h a t  we have observed  t o  da te ,  I do want t o  emphasize t h a t  
i n  t w o  of  t h e s e  cases w e  have so far  o n l y  found one example 
of each .  On s e v e r a l  o c c a s i o n s  t h e  a p p a r a t u s  h a s  d e t e c t e d  
what appear  t o  be b u r s t s  of sporadic r a d i a t i o n  nea r  t h e  
i n n e r  edge of t h e  o u t e r  r a d i a t i o n  b e l t .  These b u r s t s  may be 
re la ted  t o  t h e  b u r s t s  of X - r a y s  which are observed  a t  b a l l o o n  
a l t i t u d e s ,  b u t  a t  p r e s e n t  we can  o n l y  s a y  t h a t  t h e  cause  is 
unknown or u n c e r t a i n .  

Another t h i n g  w e  have f0und f r o m  a s t u d y  of t h e  
sequence of p a s s e s  ove r  North America from t h e  1 6 t h  of 
October th rough  t o  t h e  2 0 t h  w a s  an  e f f e c t  which a p p a r e n t l y  
is r e l a t e d  t o  a geomagnetic storm which began on t h e  1 8 t h  
of October ,  On t h e  1 8 t h  of Oc$ober o n l y ,  t h e  c o u n t e r s  measured 
r a d i a t i o n  which appears t o  have been g e n e r a t e d  about 20,000 
k i l o m e t e r s  -- l e t ' s  c a l l  t h a t  13,000 mi les  -- o u t  from t h e  
c e n t e r  of t he  e a r t h  and t h a t  is between t h e  t w o  r a d i a t i o n  
b e l t s .  T h i s  phenomenon is b e i n g  compared w i t h  r e s u l t s  f r o m  
Exp lo re r  I V ,  i n  which geomagnetic storms d u r i n g  1958 were 
be ing  s t u d i e d ,  
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The t h i r d  phenomenon I want t o  mention is a s s o c i a t e d  
w i t h  what w e  c a l l  t h e  Forbush phenomena. On o c c a s i o n s  over  
many y e a r s  people  w i t h  cosmic r a y  d e t e c t o r s  on t h e  ground 
have observed a sudden  dccrcase i n  cosmic r a y  i n t e n s i t y ,  gen- 
e r a l l y  o n l y  of a few percen t  and t h e n  t h i s  g r a d u a l l y  c o v e r s  
over  a p e r i o d  of s e v e r a l  d a y s .  Q u i t e  o f t e n  t h i s  Forbush 
d e c r e a s e  is a s s o c i a t e d  w i t h  t h e  geomagnetic s to rm,  

NOW, t h e  s e a - l e v e l  d e t e c t o r s  on ly  s t u d y  v e r y  high- 
energy  cosmic r a y s  Recen t ly  Dactors MacDolnald and Weber, 
from o u t s i d e  Iowa have flown b a l l o o n s  t o  s t u d y  t h e  e f f e c t  
of t h e  Forbush decrease on somewhat lower energy  cosmic 
r a d i a t i o n  and t h e y  have found t h a t  t h e  e f f e c t  is much s t r o n g e r  
fo r  these  lower energy  p a r t i c l e a  t h a n  i t  is f o r  t h e  h igh  
energy  ones t h e y  have observed a t  sea l e v e l  

N o w  w i t h  Exp lo re r  V I I  w e  can  s t u d y  even lower 
energy p a r t i c l e s  We s t u d i e d  0ne sequence u s i n g  d a t a  provided  
by D r  Hugh C a r m i c h a e l  i n  Canada, He  has  sea l e v e l  measure- 
ments  and he has  found fo r  one p a r t i c u l a r  Forbush d e c r e a s e  
a n i n e  p e r c e n t  change i n  h i s  c o u n t i n g  r a t e  ove r  a p e r i o d  o f  
many d a y s .  whereas Exp lo re r  V I 1  h a s  found something l i k e  t w o  
t o  three hundred pe rcen t  change If I might round t h a t  off, 
t h e  Exp lo re r  VI1 i n s o f a r  a s  we can  measure lower e n e r g i e s  
still  t h a n  t h e  b a l l o o n  o b s e r v a t i o n s ,  we are pushing t h i s  
s t u d y  t o  even more i n t e r e s t i n g  r a n g e s .  

I want to conclude  w i t h  a summary which w i l l  
i n d i c a t e  t h a t  t h e  S t a t e  U n i v e r s i t y  of Iowa a p p a r a t u s  w a s  
des igned  u s i n g  r e s u l t s  o b t a i n e d  w i t h  QUF a p p a r a t u s  on p r e v i o u s  
E x p l o r e r s ,  t h r e e  p r e v i o u s  s a t e l l i t e s ,  and a l so  u s i n g  r e s u l t s  
of o t h e r  people  and t h e  r e s u l t s  from this p r e s e n t  s a t e l l i t e  
w i l l  be used  i n  c o n j u n c t i o n  with p r e v i o u s  r e s u l t s  as  a f u r t h e r  
s t e p  towards t h e  f i n a l  unde r s t and ing  0s n e a r  f i n a l  unde r s t and ing  
of t h e s e  phenomena Exp lo re r  VliI is j u s t  f i t t i n g  a few more 
p a r t s  i n t o  t h e  j i g s a w  puzz le  

Thank you 
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MR. ROSEN: Arev t h e r e  any q u e s t i o n s ?  

7 

QUESTION: You s a y  t h i s  is  a 200 t o  300 d e c r e a s e ,  
sir? 

blR. O'BRIEN: The Forebusch d e c r e a s e ;  w e  have t h e  
s t e a d y  cosmic r a y s  and t h e n  t h e r e  is a decrease i n  i n t e n s i t y  
and t h e n  it g r a d u a l l y  r e c o v e r s  ove r  a p e r i o d  of many days ,  
w h i l e  t h e  magnitude of t h a t  r e c o v e r y  is 200 or 300 p e r c e n t  
on t h e  i n t e n s i t y  a t  t h e  bottom of t h e  d e c r e a s e .  

QUESTION: Would you draw u s  a cu rve  of what you 
are t a l k i n g  about?  

MR. O'BRIEN: Y e s .  

I a m  j u s t  go ing  t o  draw c o u n t i n g  ra tes  up t h e r e ,  
and I am go ing  t o  draw t A m e  across h e r e ;  t h e n  t h e  normal 
cosmic r a y  i n t e n s i t y  would come a l o n g  h e r e  somewhere, t h e n  
t h e r e  is a Forbusch  decrease which i n  t h e  s e a l e v e l  measure- 
ments is o n l y  a few p e r c e n t  and t h e n  t h i s  g r a d u a l l y  re- 
c o v e r s  o v e r  a p e r i o d  of  many drays u n t i l  i t  comes up about  
t o  t h a t  l e v e l  a g a i n .  * 

Now,  i n  t h e  sa te l l i t l e ,  t h i s  is  a l l  p u r e l y  r e s u l t s  
which were d i s c o v e r e d  abou t  h a l f  a day b e f o r e  I l e f t  Iowa, 
so t h e y  are r a t h e r  preliminaryc,  The decreas8-is more pro- 
nounced and t h e  r e c o v e r y  is a l a o  more pronounced. You 
have p robab ly  got s o m e  e f f e c t  l i k e  t h i s  i n  which if t h a t  
is 1, t h i s  is 2 t o  3 .  

QUESTION: So, you are g e t t i n g  a 200 t o  300 per -  
c e n t  decrease i n  i n t e n s i t y  a t  t h a t  p e r i o d ?  

MR. O'BRIEN: Y e s .  

QUESTION: Why? Do you have any t h e o r i e s ?  

MR. O'BRIEN: I t o l d  you, I mentioned t h a t  i t  
o n l y  came o u t  h a l f  a day b e f o r e  I l e f t  Iowa, which is n o t  
v e r y  long .  

QUESTION: Any i d e a s  a t  a l l  as  t o  when? 

MR. O'BRIEN: W e l l ,  i t  g i v e s  u s  a h i n t  s i n c e  w e  
are s t u d y i n g  t h e  lower ene rgy  p a r t i c a l s  h e r e ,  t h i s  does  
g i v e  US some h i n t s  as  t o  t h e  mechanism, b u t ,  I p r e f e r  n o t  
t o  go i n t o  t h o s e  h e r e .  They are a l i t t l e  b i t  complex. 
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QUESTION: A s  t o  t h e  mechanism of what? 

b 

MR. O'BRIEN: The mechanism which c a u s e s  t h i s  
Forbusch decrease w h i c h  is assaciated w i t h  geomagnet ic  
storms. 

QUESTION: What ene rgy  cosmic r a y s  are yoil tal-i- 
i n g  abou t  here? 

M. O'BRIEN:  These o n e s  invo lved  here i n  t h e  
s a t e l l i t e  are approx ima te ly  a t h i r d  of a b i l l i o n  elec- 
t r o n  v o l t s ,  o n e - t h i r d  of a b i l l i o n ,  T h i s  is t h e  A m e r i c a n  
b i l l i o n ;  10 e l e c t r o n  v o l t s ,  9 

QUESTION: I n  o t h e r  words, about  130 M e V ?  

MR. O'BRIEW: Y e s ,  

Now, these ones  here are of t h e  order of s e v e r a l  
thousand M e V ,  t h e  s e a l e v e l  o n e s ,  The b a l l o o n  o b s e r v a t i o n s  
are somewhere i n  between t h e  two, 

QUESTION:: What are t h e  e a r t h - b a s e d  o n e s  aga in?  

MR. OQBRIEN.: We can  ea11 i t  -- do you want i t  
i n  a b s o l u t e  measurements or r e l a t i v e ?  

QUESTION: Roundhouse, 

bfR. OI'BqIEN: Ten thousand m i l l i o n  e l e c t r o n  v o l t s .  
And t h e  b a l l o o n  o b s e r v a t i o n s  are approx ima te ly  a thousand 
m i l l i o n  e l e c t r o n  v o l t s ,  

QUESTION: Pardon m e ,  you just s a i d  t h e  e a r t h  
o n e s  were t e n  thousand m i l l i o n  c you mean t e n  thousand 
e l e c t r o n  v o l t s ?  

MR. O'BRIEN: No, 

MR. POMERANTZ: Your e a r t h  o n e s  are one t o  t e n  
b i l l i o n  v o l t s  M e V ,  

MR. O'BRIEN: E x p l o r e r  V I I ;  on p o i n t  3 .  

QUESTION: S i n c e  t h e s e  d e c r e a s e s  are a s s o c i a t e d  
w i t h  geomagnet ic  storms, is i t  possible t h a t  t h e s e  new 
f i n d i n g s  might  th row f u r t h e r  l i g h t  on t h e  n a t u r e  and  mechan- 
i s m  of geomagnet ic  storms and  t h e i r  e f f e c t s  on r a d i o  com- 
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mun ica t ions ,  b l a c k o u t s  and t h i n g s  l i k e  t h a t ?  

MR. O 'BRIEN:  W e  are s i n c e r e l y  hope fu l  of t h i s ,  y e s .  

QUESTION: Is t h i s  an1: indica t ion  t h a t  t h e  s o u r c e  
of  t h e s e  l o w  ene rgy  cosmic r a y s  is t h e  sun? 

MR. O'BRIEN:  I h e s i t a t e  t o  make a n y t h i n g  as d e f i -  
n i t e  as t h a t .  I t  depdnds on how w e  d e f i n e  a s o u r c e ,  i t  is 
no t  n e c e s s a r y  t h a t  t h e  sun  a c t u a l l y  s p i t s  t h e s e m t  and t h a t  
t h e y  t r a v e l  as  p a r t i c l e s  a l l  t h e  w a y .  They might be j u s t  
s i t t i n g  o u t  t h e r e  i n  t h e  upper  &tmosphere w a i t i n g  f o r  some 
e f f e c t  which is caused  by something from t h e  s u n .  

Now, I would l i k e  t o  p o i n t  o u t  t o  you t h a t  h e r e  w e  
are i n d e b t e d  t o  t h e  c o u r t e s y  o f  D r s .  MacDonald and Weber and 
t h i s  is  a p r e - p u b l i c a t i o n  r e s u l t .  

QUESTION: Presumably t h e s e  low energy  o n e s  never  
r e a c h  t h e  e a r t h ,  is  t h a t  r i g h t ?  

MR. O'BRIEN: That  i s  r i g h t ,  y e s .  The atmosphere 
ac t s  a s  a s o r t  of  s h i e l d  h e r e  and t h i s  is why t h e  peop le  
a t  ground s t a t i o n s  have been l i m i t e d  f o r  so  long  because  you 
have g o t  a n  e f f e c t i v e  b l a n k e t  of t h e  atmosphere o v e r  t h e  
e a r t h  and o n l y  t h e s e  o n e s ,  t h e s e  v e r y  h i g h  ene rgy  o n e s ,  can  
g e t  t h rough  t o  t h e  ground l e v e l  d e t e c t o r s .  You go up i n  a 
b a l l o o n  t o  a hundred thousand f e e t ,  you can see a l i t t l e  
b i t  b e t t e r ;  you go up i n  a s a t e l l i t e  t o  s e v e r a l  hundred m i l e s  
and you c a n  g e t  down t o  t h i s  r a t i n g .  

QUESTION: A l l  of  t h e s e  measurements made w i t h  t h e  
V I 1  were made below t h e  innermo6t Van A l l e n  r a d i a t i o n  b e l t ?  

MR. O'BRIEN: Y e s ,  t h e s e  are -- I p r e f e r  n o t  t o  
s a y  so  much below as ,away from t h e  r a d i a t i o n  b e l t s .  

QUESTION: What w a s  t h e  l a t i t u d e  or t h e  i n c l i n a t i o n  
of t h i s  o r b i t ?  

MR. O ' B R I E N :  These are a l l  ove r  North A m e r i c a .  
We have compared -- w e  knew t h a t  a Forbusjh decrease was go- 
i n g  on b y  u s i n g  Canadian ground l e v e l  measurements and w e  
s t u d i e d  E x p l o r e r  V I 1  measurements o v e r  r o u g h l y  t h e  same 
r e g i o n  i n  s p a c e  where t h e  t r a p p e d  r a d i a t i o n  w a s  no t  v e r y  
l a r g e .  

QUESTION: And d i d  you f i n d  t h a t  happening j u s t  
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once t o  date s i n c e  t h e  s a t e l l i t e  w a s  launched? 

MR. O'BRIEN:  Y e s .  

QUESTION: I n  o t h e r  words,  you j u s t  had one geo- 
magnet ic  s t o r m  i n  t h e  i n t e r v a l .  

MR. O'BRIEN: W e  have o n l y  got  one t h a t  w e  have 
found t o  d a t e .  The rea re  s e v e r a l  geomagnet ic  s to rms  which 
have o c c u r r e d  s i n c e  t h e  s a t e l l i t e  w e n t  up.  

QUESTION: Then do you mean you h a v e n ' t  g o t t e n  
a round t o  examining t h e  r e c o r d s  y e t ?  

MR. O'BRIEN: Y e s .  

QUESTION: I see. 

bfR. O'BRIEN: T h i s  is  not  a n  immediately obv ious  
method of a t tack.  

MR. ROSEN: Are there any more q u e s t i o n s  on t h e  
r a d i a t i o n  exper iment?  

QUESTION: Have you a s c e r t a i n e d  any more abou t  
t h e  compos i t ion  of t h e  i n n e r  and  o u t e r  b e l t s  and p a r t i c u -  
l a r l y  t h i s  s u s p e c t e d  t h i r d  lower b e l t ,  t h e  p r o t o n  b e l t ?  

MR. O'BRIEN:  Well, t h i s  is  s t i l l  a matter of 
c o n s i d e r a b l e  d i s c u s s i o n  among u s .  One of t h e  phenomona 
I r e p o r t e d  was a n  enhancement of t h e  r a d i a t i o n  i n  between 
t h e  two r a d i a t i o n  b e l t s .  Now, t h i s  o n l y  las ted one d a y  i n  
o u r  p a r t i c u l a r  sequence  of o b s e r v a t i o n s .  If I might draw 
t h a t .  

We have g o t ! i n n e r  zone h e r e ,  measuring i n t e n s i t y  
as w e  move o u t  f r o m  t h e  ea r th .  W e  have g o t  t h e  i n n e r  zone 
r e l a t i v e l y  shal low i n k e n s i t i e s  coming up t o  t h e  Alpha zone.  

N o w ,  i n  t h i s  p a r t i c u l a r  sequence  I mentioned w e  
have found a doub le  hump t y p e  of  t h i n g  there  which o n l y  
lasted one day w h i l e  a geomagnet ic  storm w a s  on .  

Now, t h i s  s o r t  of t h i n g  has been found i n  s e v e r a l  
of t h e  E x p l o r e r  I V  s t u d i e s  w e  have been making so  t h i s  is  
n o t  a -- you c a n ' t  c a l l  t h i s  a r e v o l u t i o n a r y  new d i s c o v e r y .  
T h i s  whole problem is st i l l  being d i s c u s s e d  as  t o  how f a r  
down you have g o t  t o  track here, because  you see, a l l  t h e s e  
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o b s e r v a t i o n s  are made w i t h  d e t e c t o r s  which respond j u s t  a 
l i t t l e  b i t  d i f f e r e n t l y  t o  t h e  r a d i a t i o n  and i t  is q u i t e  
c o n c e i v a b l e  t h a t  w i t h  some d e t e c t o r s  you w i l l  g e t  t h i s  
so r t  of t h i n g .  

QUESTION: What you are d i s c u s s i n g  now, t h e  p o i n t  
t h a t  you f i r s t  made, t h e  s p o r a d i c  r a d i a t i o n  n e a r  t h e  i n n e r  
edge of t h e  o u t e r  b e l t ,  is  t h a t  w h a t  you are now r e f e r r i n g  
to? 

MR. O'BRIEN: No, t h i s  is t h e  second p o i n t  I 
d i s c u s s e d .  

QUESTION: Could you g o  t o  t h e  f i r s t  p o i n t ,  c o u l d  
YOU go i n t o  t h a t  a l i t t l e  b i t  more? What are t h e  r e l a t i v e  
s i ze s  of  t h e s e  s p o r a d i c  b u r s t s  and so  f o r t h ?  

MR. O 'BRIEN:  I have a graph  h e r e ,  I d o n ' t  th ink- -  
you p robab ly  won ' t  be a b l e  t o  p i c k  i t  up ,  These o c c u r r e d  
o v e r  North America a g a i n ,  t h e  ones we'ifound. N e  t hough t  t h e  
g a i n  i n t e n s i t y  v e r s u s  t i m e .  T h i s  is now on a v e r y  s h o r t  
sca le ,  w i t h  t h a t  b e i n g  one minute ,  t h a t  b e i n g  t w o  minutes .  
T h i s  t y p e  of scale  now, n o t  a matter o f  many minu tes  as  
h e r e .  We have g o t  t h e  o u t e r  zone comes up l i k e  t h i s .  T h i s  
is as t h e  s a t e l l i t e  moves s o u t h  so t h a t  w e  have g o t  a p l o t  
h e r e  i n  t i m e ,  w e  have a l s o  g o t  a p l o t  moving towards  t h e  
e q u a t o r .  The o u t e r  zone is  a t  h i g h  l a t i t u d e s  and as w e  come 
down from i t  w e  f i n d  peaks  of t h i s  form; t h i s  is  o n l y  a v e r y  
rough s k e t c h ,  b u t  t h e s e  may be a lmost  t w i c e  as la rge ,  The 
s ize  of peak may be  as  large as t h e  s i z e  of  t h e  more or less  
background r a d i a t i o n  and  t h e  a c t u a l  w i d t h s  of t h e s e  peaks  
are o n l y  of  t h e  order of  s e c o n d s ,  pe rhaps  t e n  seconds  you 
c o u l d  t a k e  as a working a v e r a g e ,  and t h e y  are s e p a r a t e d  by 
approx ima te ly  t h i r t y  seconds ,  or something l i k e  t h i s .  

Now, i t  c o u l d  be s i n c e  t h i s  is a l so  a d i s t r i b u t i o n  
i n  s p a c e  as w e  are moving s o u t h ,  you might i n t e r p r e t  t h i s  
as p a s s i n g  th rough  a sequence  of zones .  We are i n c l i n e d  t o  
t h i n k  a t  t h i s  s t a g e  -- b u t  t h i s  is p u r e l y  p e r s o n a l  i n t e r p r e -  
t a t i o n  and as y e t  w e  have g o t  no conv inc ing  e v i d e n c e  of 
t h i s  -- w e  are i n c l i n e d  t o  t h i n k  t h a t  these are b u r s t s  i n  
t i m e  r a t h e r  t h a n  b u r s t s  i n  s p a c e ,  s imply  because  t h i s  was 
a c e r t a i n  Greenwich Mean T ime  t h a t  w e  happened t o  count  t h a t  
r a d i a t i o n  t h e r e  

QUESTION: Could t h e s e  be b u r s t s  of p r o t o n s  from 
t h e  sun? 
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MR. O ' B R I E N :  They are u n l i k e l y  t o  be p r o t o n s ,  b u t  
even t h e r e  I would be -- a t  t h i $  s t a g e  w e  cannot  answer 
t h a t  d e f i n i t e l y .  

QUESTION: These were observed  a t  times of solar  
d i s t u r b a n c e ?  

MR. O'BRIEN: Y e s ,  t h i s  may or may no t  be f o r t u i -  
t o u s ,  w e  j u s t  c a n ' t  t e l l .  A c t u a l l y ,  i f  you are i n t e r e s t e d ,  
one of t h e s e  o c c u r r e d  a few h o u r s  b e f o r e  w e  s a w  t h i s ,  t h i s  
l a t i t u d e  enhancement.  I n  t h e  o t h e r  case, t h i s  one o c c u r r e d  
when w e s a w  no l o w  l a t i t u d e  enhancement. 

QUESTION: I would l i k e  t o  t r a n s f e r  t h i s  o v e r  t o  
D r .  N e w e l l ,  whether  t h i s  d o e s n ' t  t e n d  t o  conf i rm Malcolm 
Ross: $ h a t  these ;  o u t b u r s t s  of  p r o t o n s  from t h e  sun  might 
produce h a z a r d s  t o  any o u t e r  s p a c e  t r a v e l  f o r  man? 

MR. NEWELL: I f  I c o u l d  answer t h a t  q u e s t i o n  on  
a b r o a d e r  b a s i s  t h a n  which you p u t  i t .  A 1 1  of t h e s e  t h i n g s  
t h a t  w e  are l o o k i n g  i n t o  are l e a d i n g  t o  a b road  p i c t u r e  of 
w h a t ' s  go ing  on o u t  i n  t h e  r e g i a n  a round t h e  e a r t h , a n d  a l -  
though when t h e  r a d i a t i o n  b e l t  w a s  f irst  d i s c o v e r e d  by 
Van A l l e n  one more or less  f e l t  h e r e  w a s  a s i n g l e  rad ia t ion  
zone;  t h e n  l a t e r  he de t e rmined  two z o n e s ,  and now w e  f i n d  
t h a t  even  t h a t  h a s  s t r u c t u r e ,  t h a t  i f  you look a t  t h i s  i n  
d i f f e r e n t  ene rgy  r e g i o n s  you f i n d  zones  of  p a r t i c l e s  of  
t h o s e  d i f f e r e n t  e n e r g i e s .  W e  are now g e t t i n g  a v e r y  compli-  
c a t e d  p i c t u r e  of which t h i s  is a p i e c e ,  and t h e  n e x t  measure- 
ment w i l l  be  a n o t h e r  p i e c e ,  and s o  on and so f o r t h .  So, 
when you a s k  Dr. O'Brien h e r e  whether  t h e s e  are p r o t o n s  from 
t h e  sun  you a sk  him t o  t r y  t o  f i t  t h i s  o b s e r v a t i o n  i n t o  a 
b i g  p i c t u r e  t h a t  h e  as  y e t  doesn ' t ;  have.  T h i s  is why h e  
s a y s  t h a t  you c a n ' t  be  s u r e .  T h i s  h a s  t o  m e e t  a l o t  of 
tests. 

Now, i f  I may come back t o  your  s p e c i f i c  q u e s t i o n ,  
t h e  more of t h e m e r g e t i c  p a r t i c l e s  w e  f i n d ,  t h e  m o r e  p r o t o n s ,  
p a r t i c u l a r l y  e n e r g e t i c  p a r t i c l e s  w e  f i n d  t h e  more of  a 
h a z a r d  w e  f i n d  for e x p l o r e r s  who are go ing  o u t  i n t o  s p a c e ,  
so t h a t  i f  t h i s  d o e s  t i e  i n  w i t h  M a l  ROSS' o b s e r v a t i o n s  
and W i n k l e r ' s  o b s e r v a t i o n s ,  my answer i s ,  Y e s .  My view,  
i f  t h i s  does  t i e  i n .  We have g o t  t o  t i e  it  i n .  

MR. ROSEN: May w e  c u t  t h i s  o f f  and go t o  t h e  next  
speake r?  
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DX. SUOMI : Meteorologica 1 expe r imen t s  on boa rd  tile 
Explorer VI1 measures t h e  thermal radiation budge t s  ox' t h e  
e a r t h  below. R a d i a t i o n  i n  this cnse is m e r e l y  the light 2nd 
h e a t  m o s t  o f  u s  a r e  f a m i l i a r  w i t h .  The budget  is determined by  
the amount of s u b - l i g h t  which strikes the t o p  02  tile atmosphere,  
t h e  f r a c t i o n  t h a t  is reflected by t h e  e a r t h ' s  s u r f a c e  c l o u d s  
and atmosphere and neve r  e n t e r s  t h e  thermodynamic s y s t e m  anti 
the r a d i a t i o n  l o s t  by  t h e  atmosphere by v i r t u e  of t h e  
a b s o l u t e  t empera tu re .  

3 o d i e s  above a b s o l u t e  zero r a d i a t e  h e a t ,  Tile n e t  
r a d i a t i o n  r e c e i v e d  by  t h e  e a r t h ' s  s u r f a c e  depends on the 
l a t i t u d e ,  t i m e  of t h e  y e a r ,  t i m e  of t h e  day ,  These a r e  more or 
less f i x e d .  The n e t  r a d i a t i o n  also depends on the s t r u c t u r e  
of t h e  atmosphere below, p a r t i c u l a r l y  c l o u d i n e s s .  Tile weather  
a f f e c t s  r a d i a t i o n  and a t  t h e  same t i m e  t h e  unequa l l ed  d i s t r i b u -  
t i o n o f  t h i s  r a d i a t i o n  is b a s i c a l l y  t h e  s o u r c e  o f  tile w o r l d ' s  
wea the r .  I t  is poss ib le  t o  measure or e s t i m a t e  the n e t  
r a d i a t i o n  which e x i s t s  on t h e  ave rage  and r a d i o l o g i s t s  have 
done this some y e a r s  ago. 

I t  is more d i f f i c u l t  t o  do t h i s  for a sho r t  iJeriod 
of time such  as a week or  month, Ee re  is where t he  s c t e l l i t e  
is of q u e s t i o n a b l e  h e l p ,  A c t u a l l y  t h e  detectors on board 
E x p l o r e r  V I 1  a r e  s i m p l e ,  indeed .  The hardware n e c e s s a r y  t o  
get t h e  i n f o r m a t i o n  back t o  t h e  e a r t h  is t h e  p a r t  t h a t  is com- 
p l i c a t e d .  I t  is n o t  so much what t h e y  a r e  a s  wMe t h e y  a r e  t h a t  
is i m p o r t a n t ,  

E x p l o r e r  VI1 is making abou t  4,000 r a d i a t i o n  observa-  
t i o n s  here today .  0% these abou t  a t e n t h  t o  a q c a r t e r  a r e  
a c t u a l l y  r e c e i v e d  b y  t h e  t e l e m e t e r i n g  s t a t i o n s .  Ke niust a n a l y z e  
much ciore d a t a  b e f o r e  any s t a t e m e n t  can  be made abou t  t h e  h e a t  
I x d g e t s  of t h e  e a r t h  o b t a i n e d  from the E x p l o r e r  VI1 rneasurenents 
and any e f f e c t  it might  have on t h e  weather .  

;-lowever, t h e  measzrements a l r e a d y  show d e t a i l s  02 
i n t e r e s t  t o  t h e  meteorologists and p e r h a p s  a l s o  t o  the ave rage  
c i t i z e n  who is pay ing  f o r  this e q e r i m e n t ,  

While t h e  s a t e l l i t e  was n o t  des igned  t o  1001; a t  d e t a i l s  
i n  the v e a t h e r  below i t  does i n d i c a t e  c louds or storl'i a r e a s  
abou t  a thousand m i l e s  a c r o s s .  T h i s  shows U L ~  r e a d i l y  on t h e  
s u n l i g h t  p o r t i o n  of t h e  e a r t h  because  of the l a r g e  amount o€ 
reflected s u n l i g h t .  
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However, it is a l s o  poiss ible  t o  r e l a t e  t h e  changes 
i n  long-wave h e a t  r a d i a t i o n  on t h e  dark  s i d e  of t h e  e a r t h  
t o  p o s i t i o n s  where cold o r  warm a i r  e x i s t s .  

I f  t h i s  compara t ive ly  c r u d e  experiment  can  do  t h i s ,  
more s o p h i s t i c a t e d  s a t e l l i t e s  now be ing  planned and under  
c o n s t r u c t i o n  can r ecogn ize  storm s y s t e m s  even on t h e  da rk  
s i d e  of t h e  e a r t h ,  

We have a l s o  iroted t h a t  t h e  v a r i a t i o n  i n  r a d i a t e d  
h e a t  loss  ove r  an  a r e a  about  t h e  s ize  of t h e  United S t a t e s  
is about  a s  l a r g e  a s  t h e  ave rage  v a r i a t i o n  from pole  t o  
p o l e .  What I am t r y i n g  t o  s a y  is t h a t  j u s t  ove r  s m a l l  a r e a s  
one gets l a r g e  changes i n  t h e  h e a t  l o s s  from t h e  e a r t h .  

I n  a d d i t i o n ,  mass b a l l o o n  a s c e n t s  sponsored by  t h e  
U, S. Weather Bureau c a r r y i n g  r a d l a t i o n  measuring i n s t r u m e n t s  
have al lowed u s  t o  make comparison w i t h  t h e  s a t e l l i t e  
mission,, 

The e n g i n e e r i n g  p o r t i o n  of t h e  exper iment  is ove r  
and many i n d i v i d u a l s  who c o n t r i b u t e d  t o  t h e  o v e r - a l l  ex- 
per iment  d e s e r v e  o u r  h e a r t f e l t  thanks, ,  Now w e  a r e  g e t t i n g  
a a h a n s e t 0  look a t  t h e  forest a s  w e l l  as t h e  trees a s  f a r  
a s  t h e  r a d i a t i o n  budget  is concerned and w e  a r e  look ing  

lorward t o  t h i s  i n t e r e s t i n g  phase  of  t h e  expe r imen t s  

MR, ROSEN: Are there any q u e s t i o n s ?  

QUESTION; Could you r e p e a t  t h e  s t a t e m e n t  which 
I d i d  n o t  q u i t e  follow abou t  ove r  t h e  United S t a t e s ,  
a r e a s  of t h e  United S t a t e s  you were g e t t i n g  h e a t  l o s s  
e q u a l  from t h e  p o l e s ?  

DR, SUOMI: What I am t r y i n g  t o  s a y  is t h a t  if 
one were t o  make a p l o t  of t h e  change i n  h e a t  loss  f r o m  
t h e  e a r t h  from p o l e  t o  e q u a t o r  w e  Lose more h e a t  o v e r  t h e  
e q u a t o r  t h a n  t h e  po les ,  The d i f f e r e n c e  is about  25 p e r  c e n t .  

But even over a s m a l l  a r e a  o f  t h e  United S t a t e s  t h e  
h e a t  loss f r o m  t h e  e a r t h  goes through a n  u n d u l a t i o n  about  
t h e  same size a s  t h e  ave rage  change from p o l e  t o  e q u a t o r  
n o t  a s  l a r g e  a s  t h e  whole change b u t  a l a r g e  f r a c t i o n  of i t ,  

QUESTION: You s a y  we lose more h e a t  from t h e  
e q u a t o r ?  
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DR, SUOMI: Yes. 

QUESTION: T h i s  is n8 t  ve ry  as tounding ,  is it? 

Would you expec t  t h i s ?  

DR, SUOMI: Y e s ,  w e  would expec t  t h i s ,  b u t  what w e  
a r e  a f t e r  i n  t h i s  experiment is t o  see if w e  can r e l a t e  t h i s  
t o  weather effects which might occur ,  

For example, l a s t  November up i n  t h e  Mid-West was ve ry  
co ld ;  however, December was r a t b e r  m i l d ,  Now9 t h i s  weather  
d i f f e r e n c e  must u l t i m a t e l y  be r e l a t e d  t o  t h e  d i s t r i b u t i o n  
of t h e  tempera ture ,  t h i s  i n  t u r n  must be r e l a t e d  t o  a h e a t  
a s  d i s t r i b u t e d  around t h e  e a r t h ,  

Some of t h i s  is caused by  t h e  i n p u t  t o  the  e a r t h  
from t h e  sun,  t o  be s u r e ;  t h e  o$her is by its l o s s  and t h i s  
is a l s o  r e d i s t r i b u t e d  b y  t h e  weather s y s t e m s  themselves .  

So one can  make an avgrage p i c t u r e  for  a long  t i m e ;  
t hey  have t o  ba l ance  o u t ,  b u t  if t h i n g s  do  n o t  ba l ance  o u t  
on a s h o r t  t i m e  b a s i s  t h i s  w i l l  g i v e  u s  a k e y ,  I t h i n k ,  t o  
t h e  p rocesses ,  

QUESTION: You have a number of these r e a d i n g s  
a p p a r e n t l y  and you a l s o  have weather  bureau records f o r  t h i s  
pe r iod  o f  t i m e ,  

IS there any p re l iminqry  t i e - i n  between the t w o ?  

DR, SUOMI: Oh,yes ,  If I look a t  a weather  map 
and look a t  t h e  s a t e l l i t e  r e c o r d  it is p o s s i b l e  t o  r e l a t e  
t h e  v a r i a t i o n s  i n  t h e  s a t e l l i t e  record t o  t h e  weather map; 
b u t  you can see t h a t  a t  t h i s  s tage  I am not  ve ry  c o n f i d e n t  
because t h e  key t o  it is t o  go i n  t h e  r e v e r s e  d i r e c t i o n ;  
t o  t a k e  t h e  v a r i a t i o n s  measured b y  t h e  s a t e l l i t e  and say  there 
a r e  t h i n g s  below, 

A t  t h e  p r e s e n t  time we j u s t  a r e  f i n d i n g  t h e s e  
r e l a t i o n s h i p s ,  w e  r e a l l y  need t o  have much more d a t a  and 
i n c r e a s e  t h e  conf idence  i n  them. 

QUESTION: Going back t o  t h i s ,  I n  November, 
d i d  YOU record a high loss  o f  r a d i a t i o n  o f  h e a t  i n  t h e  
e a r t h ' s  s u r f a c e  i n  t h e  M i d w e s t  a r e a ?  

DR. SUOMI: We had a s i t u a t i o n  where cold a i r  was 
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I n  t h e  Nor theas t ,  w i t h  a low i n  t h e  v i c i n i t y  o f  Wisconsin, 
and warmer a i r  to  t h e  southwest;. A s  t h e  s a t e l l i t e  passed 
i n  t h e  n o r t h e a s t ,  passed from southwest t o  n o r t h e a s t ,  t h e  
change i n  r a d i a t i o n ,  t h i s  was a l l  a t  n i g h t ,  t h e  change i n  
h e a t  l o s s  from t h e  e a r t h  went through a v i o l e n t  change a s  
it passed over  t h i s  boundary. 

Th i s  was a l s o  i n  agreement w i t h  t h e  rad iometer  sounds 
r e l e a s e d  by t h e  weather  bureau, So, t h e r e  i s  t h i s  r e l a t i o n s h i p  
between a i r  tempera tures  and t y p e s  of a i r  and t h e  r e c o r d s  
r e c e i v e d  by t h e  s a t e l l i t e .  

M R .  ROSEN: Does t h a t  about do i t ?  

QUESTION: I t h i n k  yau i n d i c a t e d  t h a t  even a s  
r e g a r d s  t h e  non-sunl ight  s i d e  af t h e  e a r t h ,  t h e  s a t e l l i t e  
h a s  made some f i n d i n g s  wi th  regards  t o  t h e  h e a t  budgets .  

DR. SUOMI: What I am t r y i n g  t o  s a y  i s  t h a t  t h i s  
experiment r e a l l y  was designed t o  look  a t  t h e  e a r t h  i n  
l a r g e  a rea .  Ac tua l ly  u p s t a i r s  we do not  have a camera, 
s o  t o  speak, we j u s t  b a r e l y  have f i l m ,  bu t  even t h i s  crude 
device i s  a b l e  t o  d e t e c t  v a r i a t i o n s  i n  t h e  r a d i a t i o n  p a t t e r n  
from t h e  e a r t h  a s s o c i a t e d  wi th  weather ,  

T h i s  means, t hen ,  t h a t  a s  o u r  more s o p h i s t i c a t e d  
s a t e l l i t e s  a r e  p l aced  i n  o r b i t  i t  w i l l  be p o s s i b l e  t o  o b t a i n  
cloud p a t t e r n s  and s o  on on t h e  dark s i d e  of  t h e  e a r t h  a s  
we l l  a s  on t h e  s u n l i g h t  s i d e .  

QUESTION: 
from t h a t  p i c t u r e  t h a t  we were exposed t o  a t  one t ime 
from Explorer  V I I ?  Did t h a t  show up t o  be r a t h e r  s i g n i f i -  
can t  o r  was i t  a -- 

Could you e s t a b l i s h  anyth ing  f u r t h e r  

MR. ROSEN: I am s o r r y ;  d i d  it t i e  i n  a t  a l l  
w i th  -- 

DR. SUOMI: I have not  a t tempted  t o  t i e  t h i s  i n  a t  
a l l  wi th  any of ou r  measurements, Idon't; even know i f  i t  
occurred  a t  t h e  same t ime.  

M R .  ROSEN: They c e r t a i n l y  ove r  a d i f f e r e n t  
a rea ,  t o o ,  P e t e r .  

QUESTION: That was o v e r  t h e  P a c i f i c ,  yes .  

MR ROSEN: Are t h e r e  any more q u e s t i o n s ?  

MR. LAGOW: Next we  w i l l  have Mr. Gerhard Hel ler ,  

. , . . . . - - -. 
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f r o m  t h e  A r m y  B a l l i s t i c  Missile A g e n c y ,  t e l l  us about t h e  
t empera tu re  measurements and t h e  h e a t  ba l ance  on t h e  
Explorer VI1 

MR, HELLER. The t empera tu re  problems of Exp lo re r  V I 1  
a r e  two-fold,  f i r s t l y ,  t h e  d e s i g n  of the s a t e l l i t e  h a s  t o  
a s s u r e  proper f u n c t i o n i n g  of a l l  i n s t r u m e n t a t i o n  w i t h i n  a 
specified t empera tu re  range  of zero t o  s i x t y  degrees c e n t i -  
g rade  and secondly ,  t h e  second a s p e c t  of t h e  t e r m a l  
problems is t h a t  s i x  t empera tu re  measurements were p laced  
a s  p a r t  of t h e  s c i e n t i f i c  exper iments ,  I am going  t o  
t a l k  first about  t h e  the rma l  d e s i g n  problems, 

A new concept  h a s  been used i n  t h e  thermal  
d e s i g n  of Exp lo re r  V I I ,  The in s t rumen t  package is i n s u l a t e d  
from t h e  rest of t h e  s a t e l l i t e :  however; t h e  two c o n i c a l  
h a l v e s  of  t h e  s a t e l l i t e  s h e l l  ax% al lowed t o  exchange h e a t  
by r a d i a t i o n  on t h e  i n s i d e ,  

The b a s i c  p r i n c i p l e  of t he rma l  c o n t r o l  used is 
a p a s s i v e  system,, That  means t h a t  i t  o p e r a t e s  w i thou t  
any moving p a r t s .  The c e n t r a l  i n s t rumen t  column is covered 
w i t h  gold f o i l  and t h e  i n t e r n a l  m i d d l e  p a r t s  a r e  h i g h l y  
p o l i s h e d  and minimized wi th  h e a t  radiation tranefer, 

On t h e  other  hand, t h e  f i b e r  g l a s s  she l l s  a r e  
p a i n t e d  on t h e  i n s i d e  w i t h  a t i t a n i u m  p a i n t  w i t h  a high  
i n f r a r e d  p a s s i v i t y ,  

T h i s  concept  h a s  a l lowed t o  minimize t empera tu re  
ex t remes  of s e n d e r s  l o c a t e d  i n  t h e  s k i n  of t h e  s o l a r  cel l  
packages and of t h e  t r a n s m i t t e r  i n s i d e  t h e  in s t rumen t  column, 

Temperature  measurements e v a l u a t e d  from t h e  
records of t h e  ABMA t r a c k i n g  s t a t i o n  have shown d u r i n g  
t h e  78 days  of o p e r a t i o n  a minimum of t h e  t r a n s m i t t e r  
t empera tu re  of 16  degrees c e n t i g r a d e  and a maximum of 
41 degrees c e n t i g r a d e ,  

The maximum occur red  d u r i n g  t h e  pe r iod  of 100 p e r  
c e n t  s u n l i g h t  from t h e  f i f t h  t o  t h e  t e n t h  day a f t e r  launch-  
i n g ,  

I t  is r e a s o n a b l e  t o  expect t h a t  t h e  t empera tu re  
w i l l  s t a y  w i t h i n  t h e  d e s i g n  l i m i t s  t h roughou t  t h e  a c t i v e  
l i f e  t i m e  of t h e  s a t e l l i t e  t h a t  is h o p e f u l l y  one y e a r ,  

V a r i a t i o n s  a r e  mainly due t o  t h e  t i m e  of s u n l i g h t  
d u r i n g  each  r e v o l u t i o n  and due t o  the  changes  of t h e  
p o s i t i o n  of t h e  sun  w i t h  r e s p e c t  t o  t h e  a t t i t u d e  of t h e  
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s a t e l l i t e  a x i s  i n  space ,  The f i r i n g  t i m e  of Exp lo re r  VI1 
has  been selected such a s  t o  m i n i m i z e  t h e  a n g u l a r  d e v i a t i o n s  
of t h e  sun from t h e  satellite e q u a t o r  

I might add i t  a c t u a l l y  will no t  s t a y  c o n s t a n t  
bu t  w i l l ,  t h e  p o s i t i o n  of t h e  sun  w i l l  o s c i l l a t e  i n  
s i n u s s o i d a l  f a s h i o n  around t h e  mean p o s i t i o n  a t  t h e  e q u a t o r  
of the s a t e l l i t e ,  

In  t h e  t i m e  span from f i r s t  of November t o  1 5 t h  
of December the temperacures  of t h e  t r a n s m i t t e r  s t a y e d  
almost  c o n s t a n t  a t  18 degrees c e n t i g r a d e  w i t h  v a r i a t b n s  of 
n o t  more t h a n  p l u s  o r  minus two d e g r e e s ,  

P r e s e n t l y  Exp lo re r  VI1 goes through a n o t h e r  period 
of 100 per c e n t  s u n l i g h t  from t h e  25th of December t o  t h e  
first of January ,  

The t empera tu re  r equ i r emen t s  f o r  t h e  in s t rumen t  
package a r e  determined f o r  t h e  upper  l i m i t  by t h e  t r a n s -  
mitter and t h e  b a t t e r i e s  and fo r  t h e  lower l i m i t  by t h e  
b a t t e r i e s  t h a t  would freeze o u t  i f  t h e  t empera tu re  drops 
below zero degrees c e n t i g r a d e ,  

The s o l a r  c e l l s  would a l l o w  h igher  t e m p e r a t u r e s  
than  6Q degrees, if n o t ,  the i r  power o u t p u t  w i l l  d e c r e a s e  
w i t h  i n c r e a s i n g  t e m p e r a t u r e s ,  

In  a d d i t i o n  t o  t h e  effects  of t h e  s u n l i g h t -  
shadow pe r iods  and the a t t i t u d e  of t h e  a x i s  t o  the  sun ,  
o ther  impor t an t  f a c t o r s  on t h e  thermal  problems of s a t e l -  
l i t e s  a r e  t h e  v a r i a t i o n s  of the  r a d i a t i o n  environment 
from s u n ,  a l b i n o  and e a r t h  r a d i a z i o n  and t h e  change of 
s u r f a c e  c h a r a c t e r i s t i c s  t o  the  exposure  through t h e  en- 
vironment  of s p a c e ,  

N o w ,  t o  the second p a s t  The expe r imen t s  of 
Explo re r  VI1 i n c l u d e  the measurement of f i x e d  t empera tu res  
by s e n d e r s  whose output  i s  t r a n s m f t t e d  through t h e  telemeter. 
on 20 megacycles,  B e s i d e s  the t r a n s m i t t e r  t empera tu re  or 
d iminu t ion  t h e  f o l l o w i n g  t empera tu res  a r e  monitored i n  
a c o n t i n u o u s  sequence ,  s k i n ,  solar cel ls ,  b a t t e r i e s ,  
r r : i ges  Mueller tube and a hemispherical  s e n d e r  of pol i shed  
gold on t h e  s a t e l l i t e  e q u a t o r ,  

A l l  expe r imen t s  a r e  working w e l l  and a tremendous 
amount of v a l u a b l e  in fo rma t ion  is ob ta ined  from t h e  telemetered 
records of t h e  t r a c k i n g  s t a t i o n s , .  
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E v a l u a t i o n  h a s  been s t a r t e d  on t h e  temperature 
d a t a  of t h e  ABMA t r a c k i n g  s t a t i o n s ,  C o r r e l a t i o n  w i t h  d a t a  
f r o m  other  s t a t i o n s  and w i t h  resul ts  of t h e  U n i v e r s i t y  Of 
Wisconsin r a d i a t i o n  experiment  is i n  p r o g r e s s .  

R e s u l t s  from t h e  a n a l y s i s  of t h e  the rma l  e x p e r i -  
ment w i l l  i n c r e a s e  o u r  knowledge of t he  environment  i n  
s p a c e  and its ef fec t  on  s a t e l l i t e s  and w i l l  i n  t u r n  a l l o w  
U S  t o  improve t h e  t h e r m a l  d e s i g n  of f u t u r e  S a t e l l i t e s .  

U p  t o  now E x p l o r e r  V I 1  h a s  g i v e n  t h e  m o s t  
comple te  d a t a  coverage  of t e m p e r a t u r e  measurements,  t h e  
cxperirnent is c o n s i d e r e d  very s u c c e s s f u l ,  
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IIW. ROSEN: P e t e r ?  

QUESTION:: Based on what we have received so f a r ,  
i n  t h e  tempera ture  measurements,  w h a t  improvemen t s  would 
you p o s s i b l e  s u g g e s t  f o r  a f u t u r e  s a t e l l i t e  such  as t h i s ?  
I s a y  i t  may lead t o  improvement, o b v i o u s l y  i t  w i l l .  I a m  
wondering if you found any f a i l u r e s  or a n y t h i n g  t h a t  
c o u l d  be improved so  f a r ?  

IIW. MELLER: Well, a c t u a l l y  t h i s  t h e r m a l  c o n t r o l  
worked q u i t e  s a t i s f a c t o r i l y  bu t  r equ i r emen t s  f o r  a f u t u r e  
s a t e l l i t e  as such  w i l l  i n c r e a s e ,  We w i l l  v e r y  l i k e l y  have 
t o  now d e s i g n  down t h e  t empera tu re  l i m i t s  and have more 
d i f f i c u l t  r e q u i r e m e n t s  f u l f i l l e d ,  So t h i s  i n f o r m a t i o n  w i l l  
h e l p  u s  do t h a t ,  

QUESTION: You said something about  you hoped 
t h a t  t h e  a c t i v e  l i f e  of t h e  S a t e l l i t e  would be one year. 
You meant one y e a r  for g i v i n g  o u t  i n fo rma t ion?  As I under= 
s t a n d  i t ,  t h e  l i f e t i m e  of t h i s  a l o f t  is about  twenty  y e a r s ,  
i s n ' t  i t? 

MR, HELLER; The l i f e t i m e  is  much l o n g e r .  

MR, ROSENU There is a timer i n  i t  t o  make it  stop 
t r a n s m i t t i n g  i n  a b o u t  a y e a r ,  

QUESTION: Could you d r a w  up a l i t t l e  s k e t c h  of 
t h i s  i n n e r  and o u t e r  s h e l l ?  

MR, HELLER; I d o n ' t  know whether  everyone  : c a n  
see i t .  The s a t e l l i t e ,  w h a t  I c a l l  e q u a t o r  is t h i s  s h o r t  
c y l i n d r i c a l  p a r t  i n  t h e  middle ;  w e l l ,  i t  is r o t a t i n g  a round 
t h i s  ax i s ,  so  t h i s  c o r r e s p o n d s  t o  t h e  e q u a t o r ;  t h i s  is t h e  
upper  s h e l l  and t h i s  is t h e  lower s h e l l ;  and t h e  main pur-  
pose  of a s s u r i n g  t h i s  r a d i o a c t i v e  t r a n s f e r  from one  side t o  
t h e  o t h e r  is  t o  m i n i m i z e  t e m p e r a t u r e  ex t r emes .  The s u n  
d u r i n g  t h e  o s c i l l a t i o n  i t  makes a round t h i s  e q u a t o r i a l  mean 
p o s i t i o n  is a t  t h e  p o s i t i o n  now, right now i t ' s  somewhere 
h e r e  and almost no l i g h t  would f a l l  on t h i s ,  and  t h i s  s h e l l  
would r u n  c o n s i d e r a b l y  ho t t e r  t h e n  t h e  lower s h e l l ,  and  
again t h i s  would a f f e c t  a l l  t e m p e r a t u r e  extremes i n  t h e  
s a t e l l i t e .  

T h i s  ra te  of t r a n s f e r  is c o n s i d e r a b l e .  A c t u a l l y ,  
i t 's  q u i t e  i n t e r e s t i n g  t20 l e a r n  d u r i n g  the p r o c e s s  of t h i s  
d e s i g n  t h a t  it; c o u l d  not, be conducted  from one s ide  t o  t h e  
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o t h e r  even w i t h  v e r y  heavy copper b a r s .  
f e r  is q u i t e  e f f e c t i v e ,  

The r a d i a t i o n  t rans-  

MR, ROSEN: Y e s ,  A l a  

QUESTION: You mentioned a l i t t l e  c l o s e r  c o n t r o l  
might be n e c e s s a r y  t o  f u t u r e  s a t e l l i t e s .  T h i s  appea r s  t o  m e ,  
a 25-degree v a r i a t i o n  t o  be very  s m a l l ,  even much smaller 
t h a n  YOU w i l l  f i n d  i n  a f e w  thousand feet  on ear th .  

1 
MR. ROSEN: D i d  you mention t h a t ? '  

MR. HELLER: T h a t  is r i g h t ,  a t  p r e s e n t  t h i s  is t h e  
t r a n s m i t t e r  t emperk tu re ,  t h e  i n s i d e ,  which is now i n  a 
f a v o r a b l e  p o s i t i o n .  Now, o t h e r  t e m p e r a t u r e s  d e f i n i t e l y  are 
h i g h e r  and a lso lower a t  d i f f e r e n t  p a r t s  of t h e  s a t e l l i t e .  

QUESTION: Do you have f i g u r e s  f o r  t h e  h igh  and 
l o w  s k i n  t empera tu res?  

MR. HELLER: Y e s ,  w e  have some f i g u r e s .  I hes i -  
t a t e  t o  q u o t e  t h e s e  f o r  t h i s  reason,  so fa r  w e  have no t  a 
complete  c y c l e  which w e  t r y  t o  g e t  f r o m  a l l  s t a t i o n s  SO 

w e  j u s t  -- t h e  t e m p e r a t u r e s  of t h e  s k i n  go t o  q u i t e  some 
ex t r emes ,  go up and l o w ,  t o  even t e m p e r a t u r e s  below freez- 
i n g ,  S o  any p o i n t  w e  have measured does  no t  g i v e  a complete  
p i c t u r e  because  i t ' s  j u s t  a n  a r b i t r a r y  p o i n t  of such  a 
cu rve .  What w e  t r y  t o  do is eo r u n  a computing program 
where w e  f e d  i n  i n f o r m a t i o n ,  correlated t h i s ,  and t h e n  w e  
a c q u i r e d  c e r t a i n  conf idence  t h a t  a s p e c i f i c  measurement 
m a k e s  s e n s e .  

QUESTION: Could w e  have  those even i f  t h e y  are 
not  complete? 

MR. HELLER: W e l l ,  t h e y  are p r e s e n t l y  n o t  a v a i l -  
a b l e  i n  a form. You c e r t a i n l y  c o u l d  have them. 

LA GOW: They c o u l d  be made a v a i l a b l e ?  

MR, HELLER: They c o u l d  be made a v a i l a b l e .  

QUESTION:: Could you g i v e  u s  a rough estimate, 
your memory of  it? 

MR. HELLER: W e  have t e m p e r a t u r e  measurements on 
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t h e  s k i n  -- maybe I can s k e t c h  i t  somewhat,, 

A t y p i c a l  cycle o f  a s k i n  t empera tu re  d u r i n g  one 
r e v o l u t i o n  would look somewhat l i k e  t h i s ,  t h i s  be ing  t h e  
shadow area and w e  en t e r  s u n l i g h t ,  w e  have a s t e e p  r i s e  and 
t h e  maximum is no t  a t  t h e  end p o i n t ,  at t h e  end of  t h e  
shadow a g a i n  because  t h e  maximum is where a l l  r a d i a t i o n  
t o t a l  is  a t  a peak i n c l u d i n g  t h e  a lbedo  and w e  have a d rop  
of t h e  a l b e d o  i n  t h i s  r e g i o n ,  And t h e n ,  of c o u r s e ,  a s t e e p -  
er  d rop  up i n  t h e  shadow, 

N o w ,  t h i s  p i c t u r e  is a g a i n  dependent  on t h e  
a t t i t u d e  of t h e  s a t e l l i t e  w i t h  r e s p e c t  t o  t h e  s u n ;  so ,  
a c t u a l l y  i f  w e  would p l o t  t h e  c u r v e  f o r  t h e  nex t  day ,  i t -  
might be  somewhat d i f f e r e n t ,  A l s o ,  w e  have a d d i t i o n a l  
changes t h a t  t h i s  shadow p e r i o d  changes ,  so  i n  100 p e r c e n t  
s u n l i g h t  a l l  t e m p e r a t u r e s  are h i g h e r  and i t  a lmost  goes  
th rough  a c y c l e  l i k e  t h i s .  What w e  have o b t a i n e d  are ,  of 
c o u r s e ,  p o i n t s  h e r e ,  h e r e ,  h e r e ,  and so  on .  

NOW, I ' l l  q u o t e  a f i g u r e  which I sa id  cannot  
g i v e  any d e t a i l e d  f i g u r e ,  cannot  g e t  a complete  p i c t u r e .  
We have a v a l u e  l i k e  t h i s  and w e  have v a l u e s  as  low as 
5 degrees c e n t i g r a d e ,  t h i s  53 But a g a i n  w e  do n o t  know 
e x a c t l y ,  I p u t  t h e s e  a r b i t r a r i l y  on  t h e  c u r v e  h e r e ,  We 
do n o t  know e x a c t l y  where t h e y  are and how t h e y  c o r r e l a t e ,  
and so i f  you o b t a i n  i n f o r m a t i o n  i t  w i l l  be v e r y  s k e t c h y  
and  w i l l  be  h a r d  t o  g e t  t o g e t h e r  what it a c t u a l l y  means. 
What w e  are t r y i n g  t o  do is t o  e s t a b l i s h  such  theore t ica l  
c u r v e s  and  g e t ,  t h e n ,  measurements t h a t  would f o l l o w  t h i s  
s p e c i f i c  computed c u r v e .  W e  e x p e c t  some d e v i a t i o n s  from 
t h e s e  t o  t h e  wea the r  v a r i a t i o n s  and  o t h e r s ,  and h o p e f u l l y  
w e  c a n  a lso e x p l a i n  t h e s e  by c o r r e l a t i o n  w i t h  t h e  r a d i a -  
t i o n  e q u i l i b r i u m ,  But u n l e s s  we have done t h i s ,  i t  is a 
v e r y  s k e t c h y  p i c t u r e ,  

MR. NEWELL: I might  make a g e n e r a l  comment i n  
h e r e  t h a t  when t h e  s a t e l l i t e  b u s i n e s s  began ,one  of t h e  
main problems was t h e  q u e s t i o n  of whether  one would be a b l e  
t o  con t ro l  t e m p e r a t u r e s , a n d  the s e r i o u s  q u e s t i o n  w a s  
whether  one would be able t o  c o n t r o l  t e m p e r a t u r e s  i n  t h e  
i n t e r i o r  o f  t h e  s a t e l l i t e  i n  which b a t t e r i e s ,  t r a n s i s t o r s  
a n d a t h e r  equipment would o p e r a t e  p r o p e r l y ,  The r e s u l t s ,  
s u c c e s s  of t h i s  s a t e l l i t e ,  and on o t h e r s ,  i n d i c a t e  t w o  
t h i n g s :  o n e ,  that ,  w e  have been a b l e  t o  hand le  t h e  problems 
t h a t  w e  f a c e d  so f a r ;  and t w o ,  l o o k i n g  fo rward  t o  t h e  
f u t u r e  one may e x p e c t  t o  be able t o  produce t e m p e r a t u r e s  
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i n  l i m i t e d  r e g i o n s ,  i n  cav i t i e s ,  f o r  example,  i n  Deer F l a s k s  
t h a t  s t a y  c o n s t a n t  f o r  a f r a c t i o n  of a deg ree  f o r  such  
t h i n g s  as v e l o c i t i e s  and so o n ,  

MR, ROSEN: A l l  r i g h t .  

MR. LA GOW: Next w e  w i l l  have Dr. Martin 
Pomerantz d e s c r i b e  t h e  heavy cosmic r a y  exper iment  t h a t  he 
and Dr, P h i l i p  Schwed have done,  
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t odzy  f o r  a group c o n s i s t i n g  of t h e  group of ; . h i l i p  Cciiwed, 
who is i n  t h e  aud ience  and the l a t c  D r .  G e r h a r t  G r o e t z i n g e r ,  
who passed  away b e f o r e  t h i s  s a t a l l i t e  was launched.  

T h i s  exper iment  was dos igned  t o  i n v e s t i g a t e  t h e  
heavy p r imary  cosmic r a y s ,  These c o n s i s t  of heavy atonis 
s t r i p p e d  o f e x t e r n a l  e l e c t r o n s  and endowed w i t h  v e r y  h igh  
e n e r g i e s .  

They come from the f a r  r e a c h e s  of o u r  g a l a x y  
and have t r a v e l e d  v a s t  d i s t a n c e s  th rough  i n t e r s t e l l a r  
s p a c c  before r e a c h i n g  u s .  

W e  c a n  l e a r n  much of fundamentzl  i n t e r e s t  by 
s t u d y i n g  t h e i r  c h a r a c t e r i s t i c s .  For example,  t h e  cheinical  
compos i t ion  of tile s o u r c e s  of cosmic r a d i a t i o n s  re- 
f l e c t e d  i n  their  abundances,  

I t  is remarkable  t h a t  heavy  p r imary  cosmic 
r a y s  c a n  w i t h s t a n d  t h e  p r o c e s s  whereby t h c y  a c q u i r e  
t h e i r  e n e r g i e s  w i t h o u t  s p l i t t i n g  up any t h e o r y  or” the 
a c c e l e r a t i o n  mechanism must accoun t  f o r  the c h a r a c t e r i s -  
t i c s  of t h i s  component, 

Fur thermore ,  t h e  f z c t  t h a t  t h e y  have s u r v i v e d  
t h e i r  l o n g  j o u r n e y  y i e l d s  infor t i la t ion a b o u t  c o n d i t i o n s  
i n  cosmic s p a c e .  The p a r t i c u l a r  f r a c t i o n  vrfiich w c  have 
Set out t o  s t u d y  compr i se s  those e l e m e n t s  h c n v i c r  t h a n  
boron on the p e r i o d i c  t a b l c ,  

Ve w i s h e d  t o  d e t e r m i n e  the  e n e r g y  d i s t r i b u t i o n  
of t h e s e  p a r t i c l e s .  t h a t  is t h e  p o p u l a t i o n  i n  terms of thc 
C n c r ~ y ,  and t h e  poss ib l e  clicnges w i t h  t i n c .  

For t h e  former  purLjose it  is n e c e s s a r y  t o  knov! 
w i t h  c o n s i d e r a b l e  a c c u r a c y  thc v a r i a t i o n  0: tlicir r a t c  
oT Z r r i v a l  w i t h  g e o g r a p h i c  l o c a t i o n .  

r e c o r d  
The d a t a /  is accomplished obvior:.sly by 

m o n i t o r i n g  the r a t e  of a r r i v a l  a t  f i x e d  l o c a t i o n s  o v e r  
ex tended  p e r i o d s  of t i m e  such a s  is f e a s i b l e  wi th  this 
3 a r t i c u  1 a r s a  t e 1 1 it  e , 

Thc d e t e c t o r  c c p l o y c d  is  a so-csllecl p u l s c d  

it?zi1S of a p p r o p r i a t e  e l e c t r o n i c  c e r v i x  coc:Ilic r a y s ,  thc 
i o n i z a t i o n  chamber,  and i t s :  use Q n a b l c s  c s  t o  s e l ec t  Sy 

h c : : Y J j r  p r i m a r y  cosmic r a y s ?  even  i n  t h c  p r e s e n c e o f  a imcii 
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'The Z s s o c i a t e d  e l e c t r o n i c s ,  which is less thcn  
a gound i n  weight and is a c t u a l l y  a f r a c t i o n  01 the s i z c  
of the detector  i t s e l f ,  pe r fo rms  the f u n c t i o n  of 
laboratory equipnicii-t f i i t y  t o  1010 times a s  hcavy,  Tlic 
resul ts  t u  clntc iinvc shown t h a t  the d e s i r e d  pcrforniance 
was indeed  a t ta inecr .  

S p e c i f i c a l l y  we have been a b l c  t o  o b t a i n  a 
p r e l i m i n a r y  r e p r e s e n t a t i o n  of the energy dependence Ls 
illcntioncd 'ueiore, this ilas been  accomplished by  d e t e r m i n i n g  
how t h e  r a t e  of a r r i v c l  dcpends upon geographic l o c a t i o n  
of t h e  s a t e l l i t e  znd,  fo r  example, a t  h igh l a t i t u d e s  
t h e  c o u n t i n g  r a t e  is approxi ina te ly  t e n  tims as l a r g c  a s  
i t  is a t  t h e  oquztor .  

I t  inay be remarked t h a t  the c c p a b i l i t y  of 
making such  a l a r g e  scale s u r v e y  a t  a r a p i d  r a t e  is one 
of the g r c a t  advan tages  of a s a t c l l i t e  v c l i i c l c  Tor i n v c s t i -  
g a t i o n s o f  t h i s  t y p e .  

T h i s  d e v i c e  perni i ts  a v e r y  c r i t i c a l  examina t ion  
of t h e  cffects  0 2  t h e  e a r t h ' s  magnet ic  f i e l d  one charged  
l a  r t i c l e s  approach ing  t h e  a r e a  a n d  this is v c r y  i m p o r t a n t  
f o r  a number 02  v e r y  p r a c t i c a l  r e a s o n s ,  e s p e c i a l l y  i n  the 
communications field, 

F l u c t u a t i o n s  i n  i n t e n s i t y  p robab ly  a s s o c i a t e d  
w i t h  s t o r m s i n  the s u n  have been obse rved  lxt liavc not yct 
bcen s t u d i e d  i n  any d e t a i l ,  

\le cxpect t h a t  tlie f i n a l  a n a l y s i s  oi' thcsc 
i l u c t u a t i o n s  w i l l .  e x i s t  i n  our understanding 01 tlzc cl'fects 
of so l a i -  i n f l u c n c e s  oil cosmic r n d i a t i o i i .  

I n  ~ ) n i * t i c u l s r ,  we s h a l l  bc e s p e c i a l l y  i n t e r c s t c i  
i n  s e e k i n g  t o  detect  any  licavy ntrclci enittccl d i r e c t l y  l:y 
t h e  s u n  -- a n  o c c u r r c n c e  known t o  tr:,nsi?ire i n  ihe case 
of hydrogen,  t h e  m o s t  abundant  component of cosmic r a d i a t ;  011 

o b t a i n e d  when v e r y  i n t c n s c  A 3 ~ i * t  0.C thc LYL?;~,JCC~ raci ia  L i c j i l  

'xlts src c o n s i d c r a b l y  highcr t h a n  norma 1, 
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The i n c r e a s e  is much s m a l l e r  t h a n  t h a t  registered 
b y  o t h e r  t y p e s  of detectors used i n  t h e  s t u d i e s  of t h e  
be l t s ,  The e x i s t e n c e  of t h i s  r e s i d u a l  coun t ing  r a t e  
a p p e a r s  t o  be of c o n s i d e r a b l e  s i g n i f i c a n c e  for under s t and ing  
t h e  n a t u r e  of t h e  p a r t i c l e  i n  t h e  b e l t ;  and w e  have 
i n i t i a t e d  f u r t h e r  i n v e s t i g a t i o n s  t o  e x p l o r e  t h e  p o s s i b i l i t y  

A s  of t h e  p r e s e n t  moment, 
d a t a  and t h e  c a l i b r a t i o n s  have no t  been performed which 
a r e  r e q u i r e d  t o  s t u d y  t h e  s u b s i d i a r y  q u e s t i o n  

w e  have n o t  had enough 

MR. ROSEN; Is your in s t rumen t  c a l i b r a t e d  t o  
g i v e  e n e r g i e s ?  

MR. POMERANTZ. I t  is c a l i b r a t e d  t o  detect 
p a r t i c l e s  which have an  a tomic  number l a r g e r  t h a n  a c e r t a i n  
minimum v a l u e .  Carbon is t h e  l i g h t e s t  z e q u a l s  6 .  a tomic  
No.6, and t h e  p a r t i c l e s  which i t  detects  a r e  r e l a t i v i s t i c  
p a r t i c l e s ,  t h a t  is t h e  p a r t i c l e s  moving w i t h  t h e  v e l o c i t y  
of l i g h t  

I t  would reject  t h e  lower energy  p a r t i c l e s  

QUESTION; A r e n ' t  your m o s t  powerfu l  cosmic r a y s  
t h e  heavy n u c l e i ?  

M R .  POMERANTZ: Well. i f  we t a l k  about  t h e  u s u a l  
p rocedure  t o  c a u s e  t h e  energy p e r  n u c l e i ,  p e r  p a r t i c l e  
i n  t h e  n u c l e u s ,  these heavy n u c l e i  have e n e r g i e s  p e r  
n u c l e u s  comparable wi th  t h e  nuc leus  

T h i s  mean. for example,  foro an  atom l i k e  i r o n ,  
t h a t  t h e  h i g h e s t  e n e r g y  one would be a b l e  t o  c a r r y ,  what 
k i t ,  56 times t h e  energy  -- whatever  t h e  a tomic  weight  
is .  a s  compared w i t h  t h e  p r o t o n  

QUESTION: Howmany e l emen t s  haveyou detected 
and what a r e  they?  

MR. POMERANTZ. Well, there are groups of 
ca rbon ,  n i t r o g e n  and oxygen, and h e a v i e r ,  I n  o t h e r  words 
there a r e  t h r e e  r e g i o n s  minimum a tomic  numbers. so  t h a t  
one can  t h e n  de te rmine  t h e  whole spec t rum w i t h i n  t h a t  l i m i -  
t a t i o n ,  The lowest one is 6 ,  9 ,  and l 6 .  rough ly  

One cannot  get a v e r y  s h a r p  c u t  o f €  i n  t h i s  
c a l i b r a t i o n  because  of v a r i a t i o n  i n  p a t h  l e n g t h  through 
t h e  c h a i n  and t h i n g s  of t h a t  s o r t .  b u t  t h e s e  a r e  t h e  r a n g e s  
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,,.#T7., c " O n e  canno t  s p e c i f i c a l l y  s a y  whether * I  

16112 ...' U ~ d . d A 1 ;  drpZ  
there is a n u c l e u s  of i r o n  b u t  there have been p a r t i c l e s  
w i t h  a tomic  numbers l a r g e r  t h a n  16 .  some of which c e r t a i n l y  
cou ld  have been i r o n  

There is no way t o  i d e n t i f y  them, 

QUESTION:  Well. c a r b o n ,  n i t r o g e n  and oxygen 
a r e  t h e  o n l y  ones  you c a n  d e f i n i t e l y  s a y  you have d e t e c t e d .  
is t h a t  r i g h t ?  

LIR, PONERANTZ. That  is t h e  lower l i m i t :  c a rbon  
is t h e  lower l i m i t .  I n  o ther  w o r d s ,  t h e  lowest c h a n n e l  
would detect e v e r y t h i n g  h e a v i e r  t h a n  c a r b o n .  t h e  n e x t  
lowest channe l  would s t a r t  a t  a h i g h e r  p l a c e ,  so  t h e y  a r e  
n o t  m u t u a l l y  i n c o n s i s t e n t  

I n  other  w o r d s  i f  a p a r t i c l e  is i r o n ,  it would  
send  o f f  a l l  three c h a n n e l s .  

QUE ST I ON IIow would you r e l a t e  t h e  s t u d y  i n  
which you were invo lved  t h e  expe r imen t  i n  which you were 
invo lved  a s  i t  r e l a t e s  t o  communications w i t h  t h a t  of 
blr0 O'Br ien?  

I.;IR.POMERANTZ. Ve1lt one of t h e  u s e s ,  i f  I may 
use t h a t  t e r m ;  of cosmic r a y s  is t h a t  t h e y  s e r v e  a s  a 
p robe  h a v i n g  passed  th rough  t h e  r e g i o n s  s u r r o u n d i n g  t h e  
e a r t h .  s o  t h e y  go th rough  a l l  sorts of magnet id  c l o u d s ,  
magnet ized c l o u d s  t h i n g s  of t h a t  s o r t ,  which on o c c a s i o n s  
c a n  i n h i b i t  cosmic r a y s  p r e v e n t  them from r e a c h i n g  t h e  
e a r t h  ~ 

I n  t h i s  s e n s e  i t  is of g r e a t  i n t e r e s t  t o  compare 
t h e  changes  of t h e  t y p e  t h a t  I J r -  O * B r i e n  h a s  d i s c u s s e d  
w i t h  those  on t h e  heavy n u c l e i  which r e p r e s e n t  t h e  much 
d i f f e r e n t  ene rgy  r a n g e  of p a r t i c l e s .  

So ,  i n  this s e n s e  t h e  i n v e s t i g a t i o n s  a r e  q u i t e  
r e l a t e d  One p o i n t  which I s h o u l d  emphasize is t h a t  w e  
know t h a t  t h e  e a r t h ' s  magnet ic  f i e l d ,  w e  u n d e r s t a n d  how 
t h e  e a r t h ' s  magnet ic  f i e l d  a f f e c t s  t h e  o r b i t s  of incom- 
i n g  p a r t i c l e s  and r e c e n t l y  w e  have  begun t o  u n d e r s t a n d  
t h a t  t h e  i d e a l  c o n d i t i o n s  t h a t  would a p p l y  a t  t h e  e a r t h ' s  
f i e l d  c o u l d  be r e p r e s e n t e d  by a b a r  magnet,  by a d i p o l e  
breakdown. and it  is of g r e a t  i n t e r e s t  t o  i n v e s t i g a t e  t h i s  
i n  d e t a i l .  t h e  d e p a r t u r e s  from t h i s  i d e a l  c o n d i t i o n  
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Now, t hese  p a r t i c u l a r  bavy  n u c l e i ,  since t h e  

detector is no t  so suscept ib le  t o  t h e  v a r i a t i o n s  of 
a l t i t u d e s  t h a t o t h e r  d e t e c t o r s  a r e y  a f f o r d  
e x c e l l e n t  method of s tudying ,  of p l o t t i n g  e s s e n t i a l l y  
t h e  p l a c e s  where a given magnetic f i e l d  e x i s t s .  

one an 

In o t h e r  words, isomagnet ic  l i n e s ,  e s s e n t i a l l y .  

QUESTION: There has  been some ques t ion  about t h e  
p o s s i b l l i t y  of pr imary cosmic, r a d i a t i o n  being d e t r i m e n t a l  
t o  l i f e  on t h e  moon. 

IS your experiment l i k e l y  t o  shed any l i g h t  on 
t h i s ?  

MR. POMERANTZ, Well, I am a f r a i d  t h i s  is an 
a rea  beyond our  competence, a l l  our  experiment can do is 
t o  i n d i c a t e  how many of these p a r t i c l e s  there a r e  and 
what their  e n e r g i e s  a r e ,  and then  it becomes a b i o l o g i c a l  
ques t ion  t o  d e c i d e  whether there a r e  such effects. 

I w i l l  s a y  t h i s ,  t h a t  t h e  c h a r a c t e r i s t i c  of heavy 
n u c l e i  a s  compared wi th  t he  p ro tons  is t h a t  t h e y  would 
i o n i z e  very  much more dense ly  i n  a l i m i t e d  r eg ion  than  a 
p ro ton  would s i n c e  t h e  i o n i z a t i o n  goes a s  t h e  a tomic number 
t o  t h e  second square ,  z25  so i n  terms of i o n i z a t i o n  
they  a r e  very  i n t e n s e l y  i o n i z i n g ,  

What t h e  effect of t h i s  is I would h a t e  t o  guess.  

QUESTION: Have you any e s t i m a t e s  on how many 
and what e n e r g i e s  t h e y  a r e ?  

MR. PObfERANTZ: The heavy n u c l e i  comprise something 
l i k e  the  one pe r  c e n t  of t h e  t o t a l  cosmic r a y  i n t e n s i t y  
t h a t  i s  t h e  g a l a c t i c  i n t e n s i t y ,  what you would f i n d  o u t s i d e  
of the  r a d i a t i o n  belts. 

That  number is roughly one per  squa re  c e n t i -  
meter p e r  second, so t h i s  would be one per c e n t  of 
t h a t ,  t h i s  is a b a l l  park  f i g u r e ,  it depends on where you 
a r e  w i t h  respect t o  the  e a r t h * s  magnet ic  f i e l d ,  solhey 
a r e  no t  very  p l e n t i f u l  i n  terms of the  i n t e n s i t i e s  t h a t  
you would f i n d ,  say ,  i n  t h e  r a d i a t i o n  belts,  for  t h i s  
reason  one is hopefu l  t h a t  t h e y  may no t  do very  much, 

QUESTION: T h i s  e s t i m a t e  of one per  c e n t  
I t h i n k  is one t h a t  was made b e f o r e  t h i s  was s e n t  up. 

MR. POAERANTZ; Y e s ,  t h i s  one per c e n t  is -- t h i s  
- 
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order  of magnitude is c e r t a i n l y  w e l l - e s t a b l i s h e d  and t h i s  
is c e r t a i n l y  i i o  i 2 ~ C V I  r C S I I l t .  

C;lfGSTIOi?: You havc iiot I'ound Fnytliiiig t o  d i s t u r b  
t h a i  e s t i i n n  tc'.' 

I ~ , I R ~  IQ:,IE~~XKl"-L; No; I would say t h a t  t h e  k ind  
or" c o u n t i n g  ratc is c o n s i s t e n t  w i t h  thc e x p e c t a t i o n  
on t h a t  ground 

QIJ:l;Xr1'ION : Does t h a  t hold t r u e  for e n e r g i e s  
n lso? 

M R ,  POMERANTZ: I n  terms of ene rgy ,  we f i n d  t h a t  what 
we m a s u r e  i$ e s s e n t i a l l y  t h e  p o p u l a t i o n  d e n s i t y  i n  terms 
of energy and wc f i n d  t h a t  t h e  energy  spec t rum goes rough ly  
sorticthiiig l i k e  o m  o v c r  t h e  cnergy;  t h i s  is v e r y  c r u d e .  

Inotiicr words,  there would be t e n  times a s  
many p a r t i c l e s  81JoVC a b i l l i o n  v o l t s ,  i f  you take a l l  of 

t h e  p a r t i c l e s ,  a s  above t e n  b i l l i o n  v o l t s ,  t h a t  k ind  of 
order  of magnitude, That  is v e r y  c r u d e ,  

One of the p a r t i c u l a r  advan tages  of Dr, Schwed's 
cxper iment  as 2: see i t  is t h a t  p r e v i o u s  o b s e r v a t i o n s  
o f  these heavy p r i n i a r i e s  have been made w i t h  b a l l o o n s .  

You do  n o t  g e t  heavy p r i m a r i e s  a t  sea level ;  
t h e y  f a d e  o u t  so you have t o  go up i n  b a l l o o n s  o r  
rockets, Ba l loons  w i l l  o n l y  s t a y  up there, t h e y  are b e i n g  
v e r y  f a v o r a b l e  t o  you f o r  24hours  o r  so. Whereas t h i s  
p r e s e n t  cxpcr iment  is j u s t  go ing  t o  go w h i r l i n g  around 
c o l l e c t i n g  these hcavy p r i m a r i e s  for abou t  a y e a r  and t h i s  
is q u i t e  a fu i?d~nieni :~ l i inprov@nient  ). 

MR, POMERANTZ : Thank you 
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MR LA GOW I f  t h e r e  are  no m o r e  q u e s t i o n s  on t h a t ,  
w e  w i l l  go t o  t h e  solar. r a d i a t i o n  e x p e r i x e n t  U n f o r t u n a t e l y ,  
Dr- Friedman and Dr. Chubb c o u l d  no t  be h e r e  t o d a y ,  from t h e  
Naval Research L a b o r a t o r y ,  t h a t  sponsored  t h i s  expe r imen t ,  so 
D r .  Chubb p repa red  a s t a t e m e n t  which I w i l l  r e a d  t o  you, 

The so l a r  r a d i a t i o n  exper iment  i n  E x p l o r e r  VI1 h a s  
been responding almost exclusively t o  t r a p p e d  p a r t i c l e  radia- 
t i o n  r a t h e r  t h a n  t a  X - r a y  and Lymari-alpha radiation from t h e  
s u n  One can c o n c l ~ d e  1'i.oin t h e  expe r imen ta l  data t h a t  an  
exper iment  t o  moni tor  s o l a r  X-ray r a d i a t i o n  must e i t h e r  be 
car r ied  out below a n  a l t i t u d e  of 300 m i l e s  or t h a t  means 
mist tie gi-ovi.ded t o  p r o t e c t  t h e  t h i n  window r a d i a t i o n  d e t e c t o r s  
i'i*oia i n c i d e n t  e l e c t r o n s  D e s p i t e  t h e  problems a s s o c i a t e d  w i t h  
ti*apped c l c ~ t i ~ i r n s  i t  is f e l t  t h a t  v a l i d  s o l a r  da t a  may y e t  
be o b t a i n e d  when r e c o r d s  from t h e  P a c i f i c  a re  s t u d i e d .  

CJJESTZON I n  o t h e r  words Atter  a l l  of o a r  f u t i l e  
attempt t o  put  up that experiment. i t  d i d n ' t  work' 

hiti L A  GO\$ Ncl l  t h i s  is n o d  completely t iwe  
y e t  beeniisc o n l y  a p o r t i o n  of t h e  r e c o r d s  a f a i r l y  small  
p o r t i o n  of t h e  r e c o r d s  have been examined and I w o u l d  l i k e  t o  
a s k  B r i a n  O " 1 3 x i i c n  tc; ccrnxncnt 011 t l i i s  p o i n t  

MR O'BFHEN A s  you may have ga the red  o u r  main 
p o i n t  i n  p u t t i n g  ou r  a p p a r a t u s  u p  is to s t u d y  t h e  t r a p p e d  
rad ia t ion  Now we are g e t t i n g  q u i t e  a l o t  of measurements 
of t r a p p e d  r a d i a t i o n  U n f o r t u n a t e l v  f o r  e v e r y  measurement 
w e  g e t  t h i s  means t h a t  t h e  s o l a r  d e t e c t o r s  d m " t  y e t  a 
mcrnsureiiient because t h i s  t r a p p e d  r a d i a t i o n  is  i n t e r f e r i n g  
w i t h  i t  So t h e y  j u s t  have t o  a n a l y z e  t h e i r  d a t a  and 
a c t u a l l y  s o r t  t h r o u g h  so  as t o  se lec t  p e r i o d s  i n  which there  
is no t r a p p e d  r a d i a t i o n  or n e g l i g i b l e  t r a p p e d  r a d i a t i o n  
h i t t i n g  t h e i r  d e t e c t o r s  So a l t h o u g h  t h i s  is a n a s t y  t h i n g  
i n  t h a t  i t  r e d u c e s  t h e  t o t a l  pe rcen tage  of t i m e  t h a t  w e  are 
e f f e c t i v e ,  a l t h o u g h  I use t h a t  word " e f f e c t i v e "  i n  a l i t t l e  
bit of a dub ious  way I t h i n k  t h e y  are  a l w a y s  e f f e c t i v e ,  
a l t h o u g h  t h e  t r a p p e d  r a d i a t i o n  does reduce  t h e  t i m e  o f  measure- 
m e n t s .  n e v e r t h e l e s s  t h e y  s t i l l  have t imes of measurements ,  
j u s t  a smaller amount 

MR NEWELL To pick t h i s  p o i n t  up f u r t h e r ,  you 
raised t h e  q u e s t i o n  by s a y i n g  " I t  was put  up and i t  is n o t  
s u c c e s s f u l  I t  You r e c o g n i z e  t h a t  t h e  o r b i t  of t h i s  s a t e l l i t e  
is e c c e n t r i c  and t h e r e  are p o r t i o n s  i n  which t h e  equipment 
is below t h e  r a d i a t i o n  b e l t  enough t o  g e t  t h e  data  t h e y  were 
a f t e r  o r i g i n a l l y  
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They j u s t  haven ' t  worked s u t  t h i s  p a r t  y e t ,  When 
t h e y  do t h e y  expec t  t h e y  w i l l  have what t hey  were f i r s t  a f t e r .  
But now i n  a d d i t i o n  t h e y  are g e t k i n g  in fo rma t ion  on t h e  r a d i a t i o n  
b e l t ,  i n  p a r t i c u l a r ,  s i n c e  t h e  i o n i z a t i o n  chamber c o n t i n u o u s l y  
p i c k s  up these r a d i a t i o n  b e l t  par t ic les  when it  is i n  t he  b e l t ,  
i t  w i l l  g i v e  you q u i t e  a b i t  of in fo rma t ion  on t h e  s t r u c t u r e  
Of t h e  i n n e r  p a r t  of t h e  r a d i a t i o n  b e l t ,  So i f  you want t o  
look at  i t  a n o t h e r  way ,  t h i s  is be ing  more s u c c e s s f u l  t h a n  
w e  had expec ted ,  

QUESTION: I d i d n ' t  mean t o  be c r i t i ca l .  I j u s t  
meant i t  w a s  one of  t h e  f i r s t  t h i n g s  w e  were going  t o  put  up. 

MR, NEWELL: I t  had a long  h i s t o r y  of p u t t i n g  i t  up. 

QUESTION: What do you mean by g e t t i n g  in fo rma t ion  
of t h e  s t r u c t u r e ?  

MR, NEWELL: You see ,  if i t  is r e c o r d i n g  t h e  radia- 
t i o n  b e l t  p a r t i c l e s ,  as  long  as i t  is i n  t h e  r a d i a t i o n  b e l t  
and d r o p s  down t o  a d i f f e r e n t  c o u n t i n g  r a t e  as t h e  s a t e l l i t e  
C o m e s  o u t  of t he  r a d i a t i o n  b e l t ,  t h i s  t h e n ,  you see,  w i l l  
g i v e  you t h e  l o c a t i o n  of t h e  lower edge of t h e  b e l t .  I f  you 
have t h i s  ove r  a space  of t i m e ,  you have some i n t e r e s t i n g  
i n f o r m a t i o n  a 

MR, THOMPSON: T h i s  a l so  g i v e s  you some look a t  
some low-energy r a d i a t i o n s  which are not  p icked  up by t h e  
van A l l e n  c o u n t e r s ,  

MR, O'BRIEN: I might add t ha t  w e  c a n ' t  lose f r o m  
those,  because D r ,  Pomerantz and D r .  Schwed are measuring t h i s  
f o r  US w i t h  t h e i r  d e t e c t o r s  and some of the  Naval Research 
Development peop le ,  So w e  are q u i t e  happy even though a l i t t l e  
b i t  a p o l o g e t i c  t h a t  t h i n g s  are c o n f u s i n g ;  t h e y  are i s s u e s .  
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blR. ROSEN: We have got to move a little bit 
faster, 

MR. LA GOW: I will report on the status of the 
micrometeorite and the erosion experiment. This experiment 
is conducted t o  evaluate some of the hazards in the space 
environment . It consists of three evaporated cadmium 
sulphide conductors which are covered with thin but optically 
opaque films. The erosion of these surfaces by either high 
velocity molecules or impacts from micrometeorites would 
produce openings in the covers. The admitted sunlight would 
change the electrical resistance in the cell in proportion 
to the area of the hole. 

Analysis of the telemeteredrecords to date are 
incomplete and an examination of selected records from the 
first months show the following:: 

1, that approximately one-half of 1 percent of 
the area of one cell was admitting sunlight. This punc- 
ture occurred during the launch phase and hence is not 
expected to be from a micrometearite. No further penetra- 
tions or  erosions have been noted to date. The telemetry 
equipment in the cell, and the temperature sensor, to 
measure the temperature of one af the cells, has functioned 
properly. 

This experiment was telemetered on the 108 Mc 
tracking transmitter which was Last tracked on December the 
4th this year when its chemical batteries were exhausted. 

QUESTION: I wonder, would you clarify that one- 
half of 1 percent. Did you say one-half of 1 percentof 
the -- 

bfR. LA GOW: Of the toltal area of one of the cells. 

QUESTION: What size would that be? 

MR. LA GOW: The cell is 3 millimeters in dia- 
meter. 

QUESTION: What do you suppose that -- 

MR. LA GOW: Very small, 

QUESTION: What do you suppose that puncture could 
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have come from? 

MR. LA GOW: I d o n ' t  know, y e t .  

QUESTION: Well, I know you d o n ' t  know, but  is 
t h e r e  any w i l d  idea or t h e o r y  on t h i s  launch phase? 

MR. LA GOW: The reason  I s a y  I t h i n k  i t ' s  
a s s o c i a t e d  w i t h  t h e  launch  phase is  because i t  happened 
so q u i c k l y  a f t e r  launch and t h e s e  not  be ing  subsequent  
punc tu res .  I t  could  have been a d u s t  p a r t i c l e  from t h e  
v e h i c l e ,  p o s s i b l e .  

MR, ROSEN: We move a n  t o  t h e  next  one.  

MR. LA GOW: Next ,  I would l i k e  t o  ca l l  on 
Mr. Arthur  Thompson from ABMA to  r e p o r t  on t h e  uncovered 
solar  ce l l  o p e r a t i o n .  

MR. THOMPSON: I would l i k e  t o  p o i n t  o u t  t h a t  I am 
not  p e r s o n a l l y  t h e  sponsor  of t h i s .  I t  is r e a l l y  a group 
s p o n s o r s h i p ,  ABMA and some of t h e  people  from F o r t  Monmouth 
S i g n a l  Corps Agency. - The o b j e c t i v e  of t h i s  experiment  
was t o  de termine  the ef fec t ;  of space  environment on un- 
p r o t e c t e d  s o l a r  c e l l s ,  The resu l t s  so f a r  on t h e  o b j e c t i v e  
of t h i s  h a s  i n d i c a t e d  t h a t  t h e  cel ls  are o p e r a t i n g  p r o p e r l y  
a f t e r  t e n  weeks of o p e r a t i o n  i n  t h e  unpro tec t ed  space  above 
t h e  earth.  However, you have got  t o  p o i n t  out here t h a t  
t h e  apogee of t h i s  s a t e l l i t e  is about 673 m i l e s ,  t h i s  is 
below t h e ,  s a y ,  t he  l o w e r  r a d i a t i o n  b e l t s  as t h e y  are de- 
s c r i b e d  g e n e r a l l y ,  Of c o u r s e ,  we have lower energy  ones  
as w e  n o t e  from t h e  NRL experiment  down t o  where w e  are,  
b u t  t h e  cells-thenF%?lxes are not  being exposed t o  t h e  h i g h  
energy  p a r t i c l e s  t h a t  are t r a p p e d  i n  t h e  r a d i a t i o n  b e l t s ,  
so  what w e  are doing is a c t u a l l y  proving  t h a t  t h e  micro- 
meteorites, af ter  t e n  weeks,  h a v e n e t  s e r i o u s l y  a f f e c t e d  t h e  
c e l l ,  

I t  w i l l  take an  experiment  on  a s a t e l l i t e  which 
goes  t o  a much h i g h e r  a l t i t u d e  t o  de termine  t h e  e f f e c t  of 
r a d i a t i o n .  

That  is a l l  I would have on t h a t .  

MR. ROSEN: B i l l ?  

QUESTION: You mean t h a t  t h e  q u a r t z  c r y s t a l  
window tha t  w e  have used or are u s i n g  for  t h e  p r o t e c t e d  
ce l l s  a l so  o f f e r s  p r o t e c t i o n  a g a i n s t  r a d i a t i o n  as w e l l  as 
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aga ins t  mic rometeo r i t e s .  

MR. THOMPSON: Y e s .  

QUESTION: By about  what factor? I mean how much 
does  it reduce  t h e  energy  l e v e l ?  

MR. THOMPSON: B r i a n ,  cou ld  you or D r .  N e w e l 1  
handle  t h i s  one? 

MR. O'BRIEN:  I t h i n k  t h e  p o i n t  w e  have t o  c o n s i d e r  
h e r e  is  t h a t  damage c a n  ar ise  through d i s c o l o r a t i o n  which 
W i l l  a b s o r b  o u t  t h e  l i g h t  which wants  t o  g e t  i n t o  t h e  ce l l  
t o  g e n e r a t e  t h e  e l e c t r i c i t y .  YOU can a l so  change t h e  su r -  
face if you bombard i t  w i t h  p a r t i c l e s .  T h i s  i s  be ing  done 
i n  t h e  l a b o r a t o r y ,  

MR. ROSEN: T h i s  is  t h e  carbon-base p l a s t i c ?  

MR, O'BRIEN: Quar t z ,  I n  an  u n p r o t e c t e d  one,  if 
You expose i t  t o  i n t e n s e  r a d i a t i o n ,  t h e n  t h e  s u r f a c e  r a d i a -  
t i o n  damage, where r a d i a t i o n  is  p o s s i b l e ,  t h e r e  is p o s s i b l e  
r a d i a t i o n  damage. 

QUESTION: HavenP t  t h e  S o v i e t s  a lso s e n t  up some 
w i t h  u n p r o t e c t e d  ce l l s  and h a v e n P t  t h e y  found them t o  be 
o p e r a t i n g ,  o r  o p e r a t i n g  q u i t e  w e l l ?  

MR. THOMPSON: I w i l l  take t h a t  one.  Yes, t h e y  
had one on Spu tn ik  I11 which l a s t e d  something l i k e  t w o  
months -- l e t ' s  pu t  i t  t h i s  w a y ,  t h e  r e p o r t  t h a t  w e  g o t  
s a y s  t h a t  i t  w a s  s t i l l  going  proper1.y something l i k e  t w o  
months; however, t h e y  have t h e  same problem t h a t  w e  have,  
t h e i r  apogee w a s  something i n  t h e  o r d e r  of 1 ,200  m i l e s  bu t  
it d i d n ' t  s t a y  -- of c o u r s e ,  t h a t  is i n  t h e  r a d i a t i o n  b e l t ,  
bu t  i t  d i d n ' t  s t a y  t h e r e  ve ry  much of  i t s  l i f e t i m e ,  so 
t h r e e  months of o p e r a t i o n  or so s t i l l  d o e s n ' t  i n d i c a t e  ve ry  
many h o u r s  i n  t h e  r a d i a t i o n  b e l t .  

MR. ROSEN: The p e r i g e e  of Spu th ik  I11 w a s  135 
m i l e s  and t h e  apogee was 1 , 1 6 7  m i l e s .  

QUESTION: So, f o r  t h e  t i m e  be ing  I presume w e  w i l l  
go on p r o t e c t i n g  t h e  ce l l s  w e  are r e l y i n g  upon f o r  power 
u n t i l  w e  g e t  some a d d i t i o n a l  d a t a  t h a t  w i l l  i n d i c a t e  w e  can  
s a v e  t h a t  w e i g h t ,  
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MR. THOMPSON: S a t e l l i t e s  which have t o  p e n e t r a t e  
t h e  r a d i a t i o n  b e l t s .  

QUESTION: The apogee of t h i s ,  m o s t  of t h e  l i f e  
h a s  been a t  what a l t i t u t t e ,  around 7001 

MR. THOMPSON: You are speak ing  of o u r  sa te l l i t e?  

QUESTION: Y e s .  

MR. ROSEN: 673. 

MR. THOMPSON: Is t h e  apogee. 

MR. ROSEN: John? 

QUESTION: L e t  m e  a sk  a confused q u e s t i o n  h e r e .  
What is t h e  d i s t a n c e  of t h e  i n n e r  and o u t e r  r a d i a t i o n  b e l t s  
and I d o n ' t  see t h a t  you are going  through them. How are 
you making measurements here?  
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MR- O'BHIEN- I t h i n k  I had be t t e r  draw a p i c t u r e  
h e r e  

T h i s  is go ing  t o  be an  ex t r eme ly  rough p i c t u r e .  
We have t h e  ea r th :  w e  have t h e  North and South  P o l e s ,  as so; 
w e  have e s s e n t i a l l y  what w e  c a l l  a n  i n n e r  r a d i a t i o n  b e l t  
somewhere i n  t h e r e  ~ i n  general about t h e  equatoI ' .  i I L  vary ing  
a l t i t u d e s  a t  abou t  a thousand k i lome te r s  avern:;c bo:ui\ L l i i n ~  
of t h i s  o r d e r  We have t h e  o u t e r  r a d i a t i o n  b e l t  w h i c h  coincs 
a round l i k e  so i n  t h e  form of  ho rns  The d i s t a n c e  here i n  
mi les  v a r i e s  between,  s a y ,  300 and 788 m i l e s ,  depending on 
which s i d e  o f  t h e  e a r t h  you are on, 

QUESTION. Distance between what? 

MR,, O'BRIEN: D i s t a n c e  from t h e r e  t o  t h e r e .  

QUESTION. That  is somewhat lower t h a n  t h e  e a r l i e r  
f i g u r e s  of  about  2 , 0 0 0  m i l e s ,  I b e l i e v e ,  wasn ' t  it? 

MR, O'BRIEW: Well ,  you see t h i s  n a s t y  p o i n t  here ,  
t h i s  depends upon the  magnet ic  f i e l d  and your magnet ic  f i e l d  
is d i s p l a c e d  from t h e  c e n t e r  of  t h e  e a r t h ,  t h e  c e n t e r  
is f u r t h e r  o u t  on t h e  one s i d e  of t h e  e a r t h  t h a n  it  is on t h e  
o t h e r  s i d e  ~ 

I n  t h i s  s a t e l l i t e  a t  a thousand ki lometers  -- c a l l  
i t  600 miles  -- we are p i c k i n g  up  q u i t e  s t r o n g  i n n e r  zone 
ove r  Johannesburg  and over San Diego. 

QUESTION- A t  680 miles :  you say? 

MR, O'BRIEN" Yes,, T h i s  is r i g h t  up near t h e  l i m i t ,  
though,  T h i s  is up  n e a r  t h e  apogee- T h i s  is our  o u t e r  zone 
which more or  less  f i l t e r s  down i n  g r a d u a l l y  decreasing 
i n t e n s i t y ,  Of c o u r s e .  what I have drawn here are t h e  r e g i o n s  
of maximum i n t e n s i t i e s  and you have f r i n g e  r a t i n g s  g o i n g  on, 
you g r a d u a l l y  come down T h i s  is  why e a r l i e r  I drew c u r v e s  
of i n t e n s i t y  v e r s u s  p o s i t i o n  which went l i k e  t h a t  ra ther  t h a n  
l i k e  t h a t  and l i k e  t h a t ,  

Okay, we have got these f r i n g e  regions, Now the 
s a t e l l i t e  a t  p r e s e n t  is somehow or o t h e r  c u t t i n g  l i k e  so. 
T h i s  is v e r y ,  v e r y  rough,  b u t  t h e  impor t an t  p o i n t  here as fa r  
a s  t h e  u n p r o t e c t e d  solar  c e l l  is concerned  is t h a t  i t  spends  
q u i t e  a deal of t i m e  i n  these r e g i o n s  and a l i t t l e  b i t  up  
here o u t s i d e  t h e  m o s t  i n t e n s e  r a d i a t i o n  z o n e s ,  
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QUESTION; What is t h e  d i s t a n c e  s u t  from t h e  e a r t h ' s  
surface of t h e  o u t e r ?  

MR. O ' B R I E N :  T h i s  one ,  28,000 kilometers ;  c a l l  i t  
15,000 miles, 

QUESTION: F i f t e e n ?  

MR, O 'BRIEN:  15,000 mi l e s ,  y e s .  

QUESTION: And t h e n  i t  is -- 
MR, O'BRIEN: I t  s t r e t c h e s  r i g h t  down h e r e  t o  

a l t i t u d e s  of o n l y  a c o u p l e  hundred mi l e s ,  

QUESTION: Your s a t e l l i t e  is c u t t i n g  th rough  t h e  
ho rns  

QUESTION: What is t h e  center  of  t h e  o u t e r  b e l t  
from t h e  e a r t h ' s  s u r f a c e ?  

MR, O'BRIEN:  S o r r y ,  The f i g u r e  I gave was a c t u a l l y  
from t h e  c e n t e r  of t he  e a r t h ,  Do you mind the  c e n t e r  o f  t h e  
ear th? 

QUESTION. O r  s u r f a c e ,  

MR, O'BRIEN., The surface of t he  e a r t h ,  i t  is 
around 12 ,000  mi l e s ,  

QUESTION: But t h e  horn  comes down t o  abou t  2001 

MR, O'BRIEN: The horn comes i n  here ,  y e s ,  i n t o  
there,, We o f t e n  t a l k  abou t  t h i s  as b e i n g  t h e  e q u a t o r i a l  
r e g i o n  because  t h e  e a r t h ' s  magnet ic  f i e l d  c u r v e s  i n  t h e  
same way 

QUESTION: These are t h e  magnet ic  p o l e s  you have 
shown here ,  When d i d  w e  d i s c o v e r  t h a t  the c e n t e r  of t h e  
e a r t h ' s  magnet ic  f i e l d  does n o t  go th rough  t h e  center of t h e  
earth? 

blR, O 'BRIEN:  The m a g n e t i c i a n s  on t h e  s u r f a c e  of 
t h e  e a r t h  d i s c o v e r e d  t h i s  q u i t e  a long t i m e  ago. They have 
been t r y i n g  t o  f i t  t h e i r  measurements t o  a g i v e n  form i n  
here, Some cosmic r a y  o b s e r v a t i o n s  have r e i n f o r c e d  t h i s  and 
t h e  fact t h a t  you g e t  t h i s  i n n e r  zone a t  d i f f e r e n t  p o i n t s  is 
a f u r t h e r  e v i d e n c e .  I t  is by no means t h e  o n l y  ev idence .  
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MR. THOMPSON: The Argus experiment  demonst ra tes  i t .  

YR. O ' B R I E N :  The Argus experiment  w a s  ano the r  
demonst ra t ion  of t h i s  because t h e  Argus went f u r t h e r  o u t  on 
t h e  one s i d e  t h a n  t h e  o t h e r .  

QUESTION: You s a g  i t  is 1 2 , 0 0 0  m i l e s ,  Then how 
fa r  o u t  does  t h e  second b e l t  extend? 

MR, O 'BRIEN:  T h i s  is t h e  one i n  which t h e  a c t u a l  
d i sp lacement  of t h i s  magnet ic  b a r ,  i f  you l i k e ,  is a couple  
of hundred m i l e s ,  you see ,  and t h e n  t h i s  couple  of hundred 
mi les  is added t o  -- 

MR, ROSEN: That is 6 5 0 ,  

MR, O'BRIEN: The o r d e r  of magnitude 300 t o  500 
m i l e s  or upwards of t h a t ,  a c t u a l l y ,  

MR, NEWELL:: Wasn't t h e  q u e s t i o n  how f a r  o u t  -- 

QUESTION: I a m  t r y i n g  t o  f i n d  o u t  how t h i c k  t h e  
o u t e r  b e l t  is,  

MR, O'BRIEN: Well, t h i s  v a r i e s  w i t h  solar  a c t i v i t y .  
I a m  s o r r y ,  I thought  you were t a l k i n g  about  t h i s .  Two 
space  r o c k e t s  have shown d i f f e r e n t  t h i c k n e s s e s  he re .  One 
came r i g h t  o u t  here  somewhere and t h e  o t h e r  one came i n ,  and 
t h e  Exp lo re r  V I  o b s e r v a t i o n s  a c t u a l l y  sampled o u t  h e r e ,  too,  
and t h e y  are g i v i n g  v e r y  u s e f u l  i n fo rma t ion  about  t h i s .  

QUESTION: How fa r  are they? What is t h e  t h i c k n e s s ?  
D o e s  i t  go o u t  t o  35,000 or 50,0003 

MR, POMERANTZ: They went t o  something l i k e  -- 

QUESTION: Mr, Van A l l e n  s a y s  i t  goes  as f a r  as 
50,000, b u t  w i t h  f l u c t u a t i o n s  depending on so la r  a c t i v i t y .  

MR. NEWELL: That is r i g h t ,  

MR, O 'BRIEN;  I t h i n k  one c a n ' t  l a y  down r i g i d  l i m i t s  
on t h i s  because you have t o  d e f i n e  what you mean by t h e  b e l t  a t  
f i r s t ,  and I s a i d  t h e r e  are ve ry  ex tens ive  f r i n g e  r e g i o n s .  

QUESTION: How would you d e s c r i b e  t h e  p a t h  of t h i s  
s a t e l l i t e  w i t h  r e g a r d  t o  t h e  t w o  r a d i a t i o n  b e l t s  i n  g e n e r a l ?  
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YR, O'BRIEN:  Very, ve ry  r o u g h l y ,  t h a t  is it  t h e r e .  

QUESTION: What I mean is would you c o n s i d e r  t h a t  
as p u t t i n g  t h e  s a t e l l i t e  th rough t h e  major p o r t i o n  of t h e  
i n n e r  b e l t  and a t  l e a s t  t h e  f r i n g e  p o r t i o n s  of t h e  o u t e r  
b e l t ;  how would you d e s c r i b e  i t? 

MR, O'BRIEN: I d o n ' t  t h i n k  i t  s t r e t c h e s  r e a l l y  
i n t o  t h e  h e a r t  of t h e  i n n e r  zone,  t h e  i n n e r  b e l t  h e r e .  But 
we a r e  s t i l l  a l i t t l e  b i t  u n c e r t a i n  about  t h i s ,  We d o n ' t  
q u i t e  know where t h a t  is e i t h e r ,  

MR, NEWELL: I wonder if I cou ld  drop i n  a few 
i l l u s t r a t i v e  words h e r e ,  The problem of  t h e  r a d i a t i o n  b e l t  is 
rather  confused  because of t h e  f a c t  t h a t  you have a wide 
range  of p a r t i c l e s ,  a v a r i a t i o n  w i t h  t i m e ,  By way of 
ana logy ,  i f  you were t o  look  a t  t h e  s u n ' s  v i s i b l e  l i g h t  
th rough a r e d  p i e c e  of g l a s s ,  t h i n g s  would look  r e d ,  you 
j u s t  s e e  r e d ,  If  you look  a t  i t  w i t h  a green  p i e c e  of 
g l a s s ,  you s e e  t h e  g r e e n ;  and ye l low,  ye l low;  and so on. 

I n  t h e  same way h e r e ,  if you look  a t  t h e  r a d i a t i o n  
b e l t  w i t h  equipment t h a t  can  d e t e c t  no th ing  below a hundred 
M e V ,  f o r  example,  p a r t i c l e s ,  t hen  you w i l l  s e e  one s t r u c t u r e  
f o r  t h e  r a d i a t i o n  b e l t ,  If you look a t  i t  w i t h  o t h e r  
equipment t h a t  can  s e e  i n  a d i f f e r e n t  r a n g e ,  t hen  t h e  
r a d i a t i o n  be l t  w i l l  look  d i f f e r e n t  a g a i n ,  And i f  you look  
a t  it w i t h ,  l e t ' s  s a y 9  equipment t h a t  can  go down i n t o  t h e  
k i l o e l e c t r o n  v o l t  range  or lower ,  you w i l l  g e t  an even 
more d i f u s e d  p i c t u r e  of t h e  r a d i a t i o n  b e l t ,  But w i t h  t h a t  
q u a l i f i c a t i o n  I would t h i n k  you c o u l d  s a y  we have s e e n  t h a t  
t h e  r a d i a t i o n  b e l t  and a l l  i ts  complexi ty  e x t e n d s  out  t o  
maybe 50,000 k i l o m e t e r s ,  Wouldn't you s a y  t h a t  is r i g h t ?  

MR, O'BRIEW: Yes, 

MR. ROSEN:: Any more q u e s t i o n s ?  

F i n e ,  T h i s  is o u r  l a s t  p r e s e n t a t i o n .  

MR, LA G O W u  We have one more p r e s e n t a t i o n  h e r e .  
M r ,  J o s e f  Boehm of t h e  A r m y  B a l l i s t i c  M i s s i l e  Agency W i l l  
summarize for  u s  w h a t  t h e  mechanical  problems encoun te red  i n  
d e v i s i n g  t h i s  s a t e l l i t e  were e 

MR, BOEHM: Exp lo re r  V I 1  w a s  eng inee red  t o  s e r v e  
as  an o r b i t a l  carr ier  for  seven  s c i e n t i f i c  expe r imen t s  which 
we have j u s t  s t u d i e d ,  
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I t  w a s  a v e r y  c h a l l e n g i n g  e n g i n e e r i n 2  task t o  
incorporate the great number of r e q u i r e m e n t s  i n t o  one mechan- 
ical and e l e c t r i c a l  sys tem,  The complexi ty  of t h e  sys tem,  
t h e  a p p l i e d  technology w i t h  r e s p e c t  t o  a m i c r o m i n i a t u r i z a t i o n  
and t h e  l i g h t  weight d e s i g n  make t h i s  c a r r i e r  t h e  most 
ef l t ic ient  and s o p h i s t i c a t e d  s a t e l l i t e  of l o n g e s t  l i f e t i m e  
which was ever p laced  i n t o  o r b i t  b y  t h e  United S t a t e s  so 
far, B u t  d e s p i t e  t h e  appa ren t  complex i ty ,  g r e a t  e i f o r t  went 
i n t o  establishing a r e l a t i v e l y  s imple  and c l e a r  l a y o u t  which 
now g u a r a n t e e s  e x a c t  and unbiased  measurements, 

I shall pint out  a f e w  of t h e  e s s e n t i a l  develop-  
ment p h a s e s ,  

The d e s i g n  development of t h e  S a t e l l i t e  was g r e a t l y  
i n f l u e n c e d  b y  a s e r i e s  of r equ i r emen t s  which r e s u l t e d  p a r t l y  
from t h e  s p e c i f i c  mis s ion  and p a r t l y  from t h e  a p p l i e d  b o o s t e r  
system which  we had t o  use and which we used .  The mast 
conspicuous  requi rement  g iven  by t h e  mis s ion  was t h a t  t h e  
tumbl ing  of t h e  s a t e l l i t e  had t o  be avoided i n  any c a s e .  
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Z'ortunately we can s a y  t h a t  telemeter d a t a  so  f a r  
i n d i c a t e s  t h a t  t h e  s a t e l l i t e  is f i n e ,  keeping  its a t t i t u d e ,  
and there is no t r a c e  of tumble n o t i c e a b l e ,  The f a c t  
t o  shape  t h e  s a t e l l i t e  i n  such a way t h a t  t h e  s a t e l l i t e  
m a i n t a i n s  t h e  a t t i t u d e  of t he  s p i n  a x i s  was t h e  g r e a t e s t  
i n f l u e n c e  t o  t h e  shape  t h e  s a t e l l i t e  f i n a l l y o b t a i n e d .  

We needed a disk-shaped mass d i s t r i b u t i o n ,  
a d i s k - l i k e  mass d i s t r i b u t i o n  09 suspended s t a b i l i z e d  
body. 

The shape  of t h e  s a t e l l i t e  was i n  a d d i t i o n  de- 
termined b y  p r o v i d i n g  s u i t a b l e  a t tachment  p o s s i b l l i t i e s  
for t h e  e l emen t s  of  t h e  d i f f e r e n t  exper iments  and t o  have 
s u f f i c i e n t  a r e a  f o r  t h e  s o l a r  cell a r e a s .  

Quickly  I would l a k e  t o  go over  t h e  c o n f i g u r a t i o n s .  
You have t h o s e  which M r .  Heller showed wi th  h i s  photography. 
The s a t e l l i t e  i t se l f  c o n s i s t s  of a t r u n c a t e d  double  cone, 
j o i n e d  by a c y l i n d r i c a l  c e n t e r  r i n g ,  

I t  is t h i r t y  i n c h e s  long  and 30 i n c h e s  wide a t  
i ts  e q u a t o r .  The i n s t r u m e n t a t i o n  is assembled i n  modules 
Of s i x  i n c h e s  i n  d i ame te r  and of va ry ing  t h i c k n e s s .  

The assembled modules have a column l o c a t e d  
around the  s p i n  a x i s ,  Iwould l i k e  l a t e r  t o  make a sketch 
of  it. 

The desighers of t h e  s a t e l l i t e  had f u r t h e r  t o  
c o n s i d e r  t r a c e s  which occur red  through t h e  t h r u s t s  and 
t h e  c e n t r i f u g a l  forces, We have s p i n ,  The t h r u s t  a s  
you know of  t h e  c o n f i g u r a t i o n  h a s  450 r p m  s p i n .  We had 
t o  c o n s i d e r  a g rea t  v a r i e t y  of v i b r a t i o n s ,  We had t o  see 
t h a t  t h e  eddy c u r r e n t s  were minimized a s  much a s  poss ib le  
because  t h e  body is s p i n n i n g  i n  t h e  e a r t h ' s  magnet ic  
f i e l d  . 

The s p e c i a l  problem was t h e  s e l e c t i o n  of t h e  
m a t e r i a l  for vacuum c o n d i t i o n ,  We had t o  i n t r o d u c e  a s  a 
r e s u l t  of d e s i g n  q u i t e  a number of changes going  i n t o  
q u i t e  a number of d i f f e r e n t  k i n d s  of m a t e r i a l ,  

And t h e  l a s t  p o i n t  I would l i k e  t o  mention, 
which was e x p l a i n e d  by  Mro H e a l e r ,  the  i n f l u e n c e  o f  t h e  
t empera tu re  c o n t r o l  t o  t h e  d e s i g n ,  There was q u i t e  a 
l o t  of c o o p e r a t i o n  r e q u i r e d  i n  order  t o  a c h i e v e  t h e  
t e m p e r a t u r e  c o n t r o l ,  
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Tho t o t a l  weight  of t h e  e x p l o r e r  V I 1  was 92.3 
pounds a t  launching.  I have here a breakdown of t h e  
components which I s h a l l  just qu ick ly  r e a d ,  

Tho s t r u c t u r e  of t h i s  92.3 pound s a t e l l i t e  
weighed 29.6 pounds, The in s t rumen t  package, 14.4; 
t h e  b a t t e r y  s u p p l y ,  15.9; s o l a r  c e l l  a r r a y s  18.2; 
s e p a r a t i o n  d e c i s i o n ,  2.8; t h e  d e t e c t o r s  and s e n s o r s ,  
three pounds; ba l anc ing  weights,  .7 pounds; t h e  taoitenna 
s y s t e m ,  108 mc, and t h e  20 megacycle an tenna ,  2,2 pounds, 
the  other is 3.2. 

P o t t i n g  and w i r i n g  1.1 pounds, and t h e  s u r f a c e  
c o a t i n g  p a i n t  0 9  pounds. The sum is 92.3 pounds. The 
a l t i t u d e  requi rement  f o r  t h e  s a t e l l i t e  made a l s o  t h e  
s e p a r a t i o n  of t h e  empty  s h e l l  of the  l a s t  s t a g e  motor from 
t h e  s a t e l l i t e  necessary .  

Therefore, a s e p a r a t i o n  d e v i c e  was i n s e r t e d  
between s a t e l l i t e  and t h e  fou r th  s t a g e .  As planned ,  
there was no dynamic d i s t u r b a n c e  caused a t  s e p a r a t i o n .  
The t r a n s i s t o r  communications s y s t e m s  employed two 
t r a n s m i t t e r s ,  one s o l a r  ce l l  powered o p e r a t i o n s  a t  
20 m c .  

Both communications s y s t e m s  worked p e r f e c t l y  
from t h e  beginning.  The 20 megacycle s y s t e m  went i n t o  
o p e r a t  ion a f t e r  its antenna wires were unree led  and orbited 
t o  a d i a m e t r a l  l e n g t h  of 24 feet. T h i s  happened r i g h t  
a f t e r  s e p a r a t i o n  of t h e  l a s t  s t a g e  s h e l l ,  

So f a r  w e  have measured on ly  a ve ry  s m a l l  s p i n  
from t h e  o r i g i n a l  s p i n ,  The s p i n  a s  t h e  l a s t  s t a g e  had 
been f i r e d  was reduced a g a i n  by t h e  change i n  t h e  
mass d i s t r i b u t i o n  due t o  the  u n r e e l i n g  of t h e  f u l l a n t e n n a  
a s  I s a i d  t o  24 feet t o t a l  l eng th .  

Now, t h e  m o s t  impor tan t  prerequisite for  t h e  
s u c c e s s  of Explorer  VI1 was t o  e s t a b l i s h  an  ex t remely  
high degree of r e l i a b i l i t y .  T h i s  was achieved  by s u b j e c t -  
i n g  t h e  s a t e l l i t e  and its components t o  a most compre- 
hens ive  and s e v e r e  test program which inc luded  a l l  func-  
t i o n a l  and envi ronmenta l  c o n d i t i o n s  or  requi rements .  

S e v e r a l  p r o t o t y p e s  of t h e  s a t e l l i t e  were p repa red  
fo r  mechanical ,  e l e c t r i c a l  and the rma l  test groups ,  
Space c o n d i t i o n s  were s imula t ed  for  t h e  i n s t r u m e n t a t i o n  
b y  app ly ing  t h e  t empera tu re  vacuuml, "soak" tes ts  of long  
d u r a t i o n .  
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J u s t  t o  see how t h e  i n s t r u m e n t a t i o n  would behave 
l a t e r  i n  o r b i t ,  t h e  s e p a r a t i o n  of t h e  l a s t  s t a g e  s h e l l  from 
the  s a t e l l i t e  was s imula t ed  t o  check the  dynamic behav io r  
d u r i n g  t h e  p r o c e s s  of s e p a r a t i o n ,  

S e p a r a t i o n  of t h e  e x t e n t  of 20 megacycles antenna 
s y s t e m  was tested i n  a s p e c i a l  vacuum chamber. 

After n e a r l y  two and a h a l f  months of s u c c e s s f u l  

T h i s  
o p e r a t i o n  of Exp lo re r  V I 1  it  can s a f e l y  be s t a t e d  t h a t  a 
remarkable  p r o g r e s s  i n  s p a c e  technology is achieved .  
was o n l y  possible w i t h  t he  s o l i d  teamwork which was 
performed a t  t h e  Developments Opera t ions  D i v i s i o n  of 
ABMA, the main load  of  the  work b e i n g  c a r r i e d  on b y  t h e  
Guidance C o n t r o l  Labora tory ,  and I would l i k e  t o  
emphasize and mention here t h a t  I am j u s t  a r e p r e s e n t a t i v e  
speak ing  about  t h e  work and c o n t r i b u t i o n s  many people  have 
g i v e n  t o  t h i s  project. 
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QUESTION: What i:; t h e  s p i n  ra te  and rpm? 

MR. BOEHM: The originTi1 s p i n  ra te  w a s  normally 
450 rpm of t h e  c l u s t e r ,  A c d  t h e  s p i n  r a t e - w e n t  down t o  
approx ima te ly  360 rpm a t  t h e  beg inn ing  of o r b i t i n g  when t h e  
a n t e n n a  s y s t e m  was u n r e e l e d ,  We have now a small d r o p ,  l e t  
m e  s a y  between 5 and 10 rpmy which means that t h e  s p i n  decay 
is a v e r y  s l o w  p r o c e s s  and w e  are p o s i t i v e  w e  have s u f f i c i e n t  
s p i n - f o r - s p i n  s t a b i l i z a t i o n  f o r  t h e  p lanned  one y e a r  of 
o p e r a t i o n .  

QUESTION: What ; w a s  i t  now, sir.  I d i d n ' t  h e a r  
what you sa id .  What is +,h@ c u r r e n t  s p i n  rate? 

M R o  BOEHM: I know it  w a s  o r i g i n a l l y  rough ly  
360 rpm; i t  went down t o  about  300, 

MR. THOMPSON: I t  i s  abou t  350; 348 t o  350. 

MR. ROSEN: A r e  t h e r e  any more q u e s t i o n s ?  

QUESTION: I have o n e ,  I n  summing up I would l i k e  
Dr. N e w e l l  or M r ,  LaGow, o r  someone, t,o g i v e  u s  a n  o v e r a l l  
summary o f  what t h e  s u c c e s s  o f  t h i s  is, 

MR. ROSEN: D r ,  N e w e l l ,  would you r e p l y  f o r  t h e  
gent leman? 

MR. MEWELL: W e l l ,  I w i l l  a t t e m p t  a summary. I 
may t u r n  t o  Mr, LaGow t o  f i l l  i n  some of  t h e s e  t h i n g s .  

The E x p l o r e r  V I 1  s a t e l l i t e ,  b y  way o f  summary h a s  
been s u c c e s s f u l  i n  i ts  d e s i g n  its you have h e a r d  from Mr. 
Boehm and Mr, Heller .  The t e m p e r a t u r e  c o n t r o l  is working 
as i t  s h o u l d ;  t h e  t e m p e r a t u r e s  for  t h e  i n s t r u m e n t s  are wi th-  
i n  t h e  p r o p e r  r a n g e s ,  The s t r u c t u r e  is  as  i t  s h o u l d  have 
been;  t h e  s p i n  r a t e s  desired,  main ly  abou t  350 rpm, w e r e  
a c h i e v e d ,  The equipment seems t o  be working w i t h  t h e  de- 
s i red r e l i a b i l i t y ,  and w e  can  hope t h a t  t h e  s a t e l l i t e  w i l l  
o p e r a t e  f o r  t h e  f u l l  y e a r  t h a t  it is supposed t o .  

A s  t o  t h e  s c i e n t i f i c  measurements,  t h e  equipment 
i n  t h i s  case is  a l so  working as i t  should, and i n  t h e  case 
of e n e r g e t i c  p a r t i c l e s ,  t h e  SUI equipment is o p e r a t i n g  
p r o p e r l y ,  and t h e r e  w e r e  three m a i n  phenomona obse rved .  I 
w i l l  a s k  f o r  t h r e e  b r i e f  s t a t e m e n t s  f rom the SUI man r i g h t  
h e r e  as t o  what t h o s e  w e r e ,  
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bIR. O'BRIEN: O n e  phenomona w a s  q u i t e  s i m p l y  t h a t  
we observed b u r s t s  of s p o r a d i c  r a d i a t i o n  on 20 occasions; 
a n o t h e r  w a s  t h a t  w e  observed  a temporary c e n t e r  of i n c r e a s e d  
r a d i a t i o n  inbetween t h e  t w o  r a d i a t i o n  zones ,  and t h i s  is an  
e x t e n s i o n  of Explorer  I V  work; and t h e  t h i r d  phenomona is 
t h a t  w e  have been a b l e  t o  push t h e  s t u d y  of t h e  Forbush de- 
crease t o  r a t h e r  lower e n e r g i e s .  

MR, NEWELL: P i c k i n g  up w i t h  t h i s ,  t h e  e n e r g e t i c  
p a r t i c l e s  measurements i n c l u d e  o b s e r v a t i o n s  on  t h e  heavy 
p a r t i c l e s  i n  cosmic r ad ia t ion ;  t h a t  means those t h a t  have a n  
atomic number g r e a t e r  t h a n  6.  These measurements are d i -  
v ided  i n t o  t h r e e  groups ,  a l l  of those g r e a t e r  t h a n  6 ,  a l l  
of t h o s e  g r e a t e r  t h a n  9 ,  and a l l  of t h o s e  greater t h a n  16. 
So t h a t  i n  e f fec t  by comparing t h e s e  t w o  measurements you 
can  g e t  t h o s e  between 6 and 9 ,  t h o s e  between 9 and 16, and 
t h e n  t h o s e  h e a v i e r .  

A r e  there any o t h e r  s p e c i f i c  i t e m s  you want t o  
add? 

MR. POMERANTZ: Well, t h e  energy  d i s t r i b u t i o n  of 
t h e  heavy n u c l e i  has  been de termined  and t h e  s p e c i a l  d i s t r i -  
b u t i o n ,  t h e  g e o g r a p h i c a l  d i s t r i b u t i o n , h a s  g iven  data which 
is  related t o  t h e  e f fec t  of t h e  ear th ' s  magnet ic  f i e l d  on 
incoming charged  p a r t i c l e s ,  and f l u c t u a t i o n s  which have n o t  
y e t  been s t u d i e d  i n  d e t a i l .  Temperature v a r i a t i o n s  have 
a l so  been observed .  

MR. NEWELL: Thank you. 

I n  t h e  r a d i a t i o n  measurements there is t h e  NRL 
r a d i a t i o n  experiment  which refers t o  t h e  solar X - r a d i a t i o n s ;  
these c o u n t e r s  are o p e r a t i n g  p r o p e r l y  and are o b t a i n i n g  
d a t a  on t h e  lower edge of t h e  i n n e r  r a d i a t i o n  b e l t s ,  and 
presumably are o b t a i n i n g t h e  solar  X- ray  data t h a t  t h e y  w e r e  
Sen t  up f o r  ove r  p o r t i o n s  of t h e  o r b i t  which have no t  y e t  
been ana lyzed .  

T h i s  is t h e  r e a s o n  I s a y  presumably i n  connec t ion  
w i t h  t h a t  statement. 

I n  t h e  case of t h e  meteorological e x p e r i m e n t s , t h e  
Suomi r a d i a t i o n  b a l a n c e  expe r imen t ,  t h i s  equipment ,  too ,  is 
o p e r a t i n g  as it  shou ld .  Something l i k e  f i v e  or  s i x  thousand 
measurements are be ing  t a k e n  p e r  day ,  of which f r o m  10 t o  
25  p e r c e n t  are b e i n g  r e a d  o f f  a t  t h e  r e c o r d i n g  s t a t i o n s .  
I w i l l  ask D r .  Suomi t o  add t o  t h i s  t h e  main p o i n t s  o b t a i n e d  
f r o m  h i s  measurements. 
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MR. SZ'OidI: The main p o i n t s  for t h e  m c t c o r o l o g i s t s  
t o  a n a l y z e  this enormous volume of d a t a  -- w e  have for t h e  
f i r s t  t i m e  a look of  a good a s p e c t  of t h e  w o r l d ' s  weather  on 
:I wor ld-wide  b a s i s  o r  a lmost  a w o r l d - w i d e  b a s i s  and while 
I d i d  comment about  a f e w  d e t a i l s  t h e  r e a l  s t o r y  w i l l  
come w i t h  t h e  a n a l y s i s  on a wor ld-wide  b a s i s  forlongcr 
per iods  of t i m e  

h l R .  NbWELL: Then p i c k i n g  up a g a i n  w e  have t h e  
micrometeorite measurements, t h e  i n d i c a t i o n s  from the 
equipment i n  t h e  s a t e l l i t e  a r e  t h a t  micrometeorite 

;Juncture and e r o s i o n  f o r  t h e  p e r i o d  of t i m e  t h r t  these 
o b s e r v a t i o n s  were made is n o t  a g r e a t  e n g i n e e r i n g  hazard .  

This still l e a v e s  open t h e  problem of what these 
e f f e c t s  may be ove r  long  p e r i o d s  of times, s a y  f o r  many 
y e a r s ,  and the p l a n  is t o  c o n t i n u e  such  measurements i n  
o t h e r  NASA s a t e l l i t e s .  

I w i l l  ask  Eir, Lagow i f  he h a s  a n y t h i n g  he wants  
t o  add. 

;MR, LAGOV: I t h i n k  t h a t  c o v e r s  i t ,  Cr, Xewell. 

MR. NEVELL: Then I would l i k e  t o  make a 
g e n e r a l  comment, You have now been h e a r i n g  about  an  
impor t an t  and v e r s a t i l e  s a t c l l i t e ,  YOU have been h e a r i n g  
from t h e  s c i e n t i s t s  who a r e  do ing  t h e  a c t u a l  expe r imen t ing ,  

I t  must be c l e a r  t o  you how much of a team 
e n t e r p r i s e  t h i s  s o r t  of t h i n g  is, Without a j o i n t  e f f o r t  
of many peop le  such  a s a t c l l i t e  exper iment  or c o l l e c t i o n  of 
expe r imen t s  cannot  g e t  done 

N o w  t h e  q u e s t i o n  n a t u r a l l y  a r i s e s  a s  t o  how t h i s  
teamwork can  be broadened In p a r t i c u l a r .  how can  t h e  
p a r t i c i p a t i o n  of t h e  s c i e n t i f i c  community be e n l i s t e d  on the 
b r o a d e r  b a s i s ,  

I n  this c o n n e c t i o n  NASA would l i k e  t o  make the 
f o l l o w i n g  announcements: t h e  i n d i v i d u a l  expe r imen t s  
on t h i s  team have made a v a i l a b l e  t o  u s  t h e  complete 
t e l e m e t r y  codes for  t h e i r  expe r imen t s  and i n s t r u c t i o n s  
on how t o  u s e  them. 

T h i s  m a t e r i a l  would make possible  t o  s c i e n t i s t s  
around t h e  world who a r e  a b l e  t o  record t h e  t e l e m e t r y  d a t a  
t h a t  t h e y  can  reduce  this d a t a  for thcmselvos  and p a r t i c i p a t e  
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i n  t h e  experiments .  We will proceed t o  assemble these 
t e l e m e t r y  codes and i n s t r u c t i o n s  and i n  t h e  near  fu tu re  
w i l l  be prepared t o  accept  r e q u e s t s  from s c i e n t i s t s  around 
the  w o r l d ,  both i n  our coun t ry  and i n  o t h e r  c o u n t r i e s ,  for  
copies of these telemetry codes and t h e  accompanying 
i n s t r u c t i o n s .  

I i t h i n k  t h a t  winds i t  up, 

MR, ROSEN: A l l  r i g h t ,  l a d i e s  and gent lemen -- 
QUESTION: When you say  i n  a p o s i t i o n  t o  accept  

r e q u e s t s  -- &s t h i s  an i n d i r e c t  way of saying  you w i l l  send  
i t  o u t  t o  any q u a l i f i e d  s c i e n t i s t  who a sks  f o r  i t  o r  w i l l  there 
be exe rc i sed  c e r t a i n  l i m i t a t i o n s ?  

MR. NEWELL: We w i l l  send it  o u t  t o  any q u a l i f i e d  
scient is t  who r e q u e s t s  i t ,  

QUESTION: On either sideof t h e  I r o n  Cur ta in?  

MR, NEWELL: Y e s ,  sir. 

M R ,  ROSEN: Anyone who can r e c e i v e  it. 

QUESTION: Is there any p a r t i c u l a r  a r e a  of t h e  
wor ld  where you a r e  much more i n t e r e s t e d  where you have a 
big gap where you would l i k e  t o  g e t  s c i e n t i s t s  than  i n  any 
other? 

MR, NEWELL: I would l i k e  t o  ask t h e  i n d i v i d u a l  
s c i e n t i s t s  t o  answer t h i s  ques t ion .  

MR,ROSXN: D r .  O ' B r i e n  a p p a r e n t l y  has  a few 
gaps 

MR, O'BRIEN: Well, these examples of gap, -- 
t h i s  is no t  intended t o  be a comprehensive list -- 

MR, ROSEN: O r  an i n v i t a t i o n ?  

MR. O'BRIEN: , Japan w e  now have w i t h  t h e  NASA 
s t a t i o n ,  w e  would l i k e  some i n  China,  i n  t he  Sov ie t  Union, 
i n  Ind ia ,  i n  t h e  South P a c i f i c ,  and t h i s  m a t t e r  is be ing  
r e c t i f i e d ,  too, and a l s o  i n  t h e  Eas t  I n d i e s ,  

MR. NEWELL: Any others? 

Wt,  SUOMI: I might add C e n t r a l  A f r i c a ,  
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MR. POMERANTZ: I would l i k e  t o  say Amen t o  t h a t  
and t o  have a s  much coverage i n  t h e  e q u a t o r i a l  r e g i o n  
a s  poss ib le ,  

MR.  ROSEN: What is i n  C e n t r a l  Af r i ca?  

MR. SUOMI: Nairobi,  

MFt, ROSEN: Any more q u e s t i o n s ?  

QUESTION: I have one more q u e s t i o n  for D r .  O ' B r i e n ,  

Presumably,  Doctor, i t  is c o n c e i v a b l e ,  i s n ' t  i t ,  
t h a t  d u r i n g  t h e  remain ing  a c t i v e  lifetime of t h e  s a t e l l i t e  
t h a t  these s p o r a d i c  b u r s t s  t h a t  have occurred between t h e  
i n n e r  and o u t e r  l a y e r s ,  you g e t  more r e c o r d s  on , them and 
is it c o n c e i v a b l e  t h a t  you w i l l  ge t  something on t h e  
n a t u r e  of these t h i n g s  t o  t i e  i n  w i t h  t h i s  q u e s t i o n  of 
whether or  no t  t h e y  might be p r o t o n s  from t h e  sun? 

IdR. O'BRIEN: Y e s ,  i n d e e d .  T h i s  is one of t h e  
v e r y  g r e a t  advan tages  of\t the long l i f e  of Exp lo re r  V I I ,  
because  these a r e  r e l a t i v e l y  r a r e  phenomena and by, of 
c o u r s e ,  e x t e n d i n g  t h e  lifetime w e  hope t o  g e t  more examples 
of them t o  he lp  c l e a r  up some of t h e  problems, 

QUESTION: I d o  n o t  know whether  t h i s  is a 
q u e s t i o n  for  D r ,  Newel1 or €or D r ,  O 'Brien.  B u t  when 
I was o u t  a t  t h e  U n i v e r s i t y  of Iowa maybe s i x  or n i n e  
months ago ,  w e  had a l o t  of t h e  e a r l y  Vanguard and Exp lo re r  
d a t a  b u t  it was b e i n g  p rocessed  manually w i t h  o n l y  a 
handfu l  of  people.  

Here w e  spend g r e a t  sums of money t o  go o u t  and 
make these measureimnts  and ge t  t h e  d a t a  and t h e n  w e  s a v e  
a few p e n n i e s  b y  n o t  buying t h e  modern d a t a ,  h a n d l i n g  
and a n a l y z i n g  equipment on t h e  marke t ,  

Have any s t e p s  been t a k e n  t o  speed up the  ..) 

r e d u c t i o n  of t h e  u s e f u l  d a t a  from t h e  raw d a t a  from t h e  
s a t e l l i t e s ,  

RIR. NEL:LL: L e t  m e  t a k e  a c r a c k  a t  an  answer 
t o  t h i s ,  

T h i s  is a v e r y  s e r i o u s  problem because  a f t e r  a l l  
t h e  d a t a  n e  t h c  h a r v e s t  of a l l  your a c t i v i t y  and a l s o  
because  i t  is a v e r y  c o s t l y  p h a s e ;  i t  is remarkable  how 
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expens ive  t h i s  can g e t  when you sit down and beg in  t o  add 
up t h e  d o l l a r s ,  

For t h i s  r eason  NASA has  a committee r i g h t  now of 
people  concerned wi th  t h i s  b u s i n e s s  working o u t  a d a t a  
a c q u i s i t i o n  hand l ing  and u s e  p l a n  which w i l l  i n v o l v e  t h e  
q u e s t i o n s  of t h e  modern equipment,  computers,  and so f o r t h ,  
and the i r  a v a i l a b i l i t y  t o  the s c i e n t i s t s  t o  g e t  t h i s  work 
done. 

T h i s  committee does n o t  have a n  easy  j ob  and we 
d o  n o t  expec t  them t o  have a f u l l  answer fo r  pe rhaps  a s  much 
a s  h a l f  a y e a r ,  so  w e  expec t  t o  p i c k  up p a r t i a l  answers  fo r  
t h e  i n d i v i d u a l  s a t e l l i t e s  a s  we go a l o n g  and we a r e  a l r e a d y  
p i c k i n g  up answers  fo r  t h e  s a t e l l i t e s  t h a t  a r e  i n  o r b i t s .  

MR. ROSEN: I n c i d e n t a l l y ,  P h i l ,  j u s t  t h e  cost 
of t a p e  a l o n e  is runn ing  a t  $5,000 a month, 

QUESTION:.:, , I a p p r e c i a t e  these t h i n g s  a r e  c o s t l y  
b u t  the  end r e s u l t  of a l l  t h e  expense is u s e f u l  d a t a  and 
i t  would be a shame i f  b u r i e d  somewhere i n  t h e s e  t a p e s  
is some d a t a  t h a t  is of v a l u e  b u t  w e  would n o t  d i s c o v e r  
i t  fo r  a n o t h e r  t h r e e  y e a r s ,  

QUESTION: Is t h i s  i n v i t a t i o n  f o r  p a r t i c i p a t i o n  
t h a t  is going  o u t  t o  s c i e n t i s t s  th roughout  t h e  world,  
is t h a t  f o r  p a r t i c i p a t i o n  f o r  Explorer V I 1  on ly?  

MR,ROSEN: L e t ' s f i n i s h  t h i s  one here, 

MR. 1L'E-IOIIPSON: I would l i k e  tomake a s t a t e m e n t  
about  t h i s  au tomat i c  r e d u c t i o n  of s a t e l l i t e  d a t a .  When 
one r e a l i z e s  t h e  f a c t  t h a t  you a r e  p r e s s i n g  t r a n s m i t t e r  
power, i n f o r m a t i o n  r a t e s ,  you have a l o t  o f  ground i n t e r -  
f e r e n c e  which you cannot  c o n t r o l  and a l l  i n  a l l  you 
normal ly  get  back s i g n a l s  which a r e ,  when reduced t o  pape r  
a r e  a c t u a l l y  p u t  on magnet ic  t a p e ,  a r e  n o t  of a q u a l i t y  t h a t  
you can  r educe  w i t h  equipment 

We a r e  i n  luck  when we have p a s s e s  of any  
d u r a t i o n  t h a t  a r e  s u i t a b l e  for a u t o m a t i c  r e d u c t i o n ,  so -- 

QUESTION: 1 do n o t  want t o  l a b o r  the p o i n t  
b u t  g i r l s  were s i t t i n g  o u t  there wi th  r u l e r s ,  n o t  even 
u s i n g  t h e s e  e l emen ta ry  t a p e s ,  push ing  a b u t t o n ,  having  
a punched c a r d  a u t o m a t i c a l l y  f a l l  o u t .  Out there 
were one or two g i r l s  s i t t i n g  there, m i l e s  and m i l e s  of 
t a p e  and t h e y  were a n a l y z i n g  i t ,  I g u e s s ,  a t  about  a 
f o o t  per minute  r a t e ,  
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I ,-- ftlR. ~ A ;,L SON: Our e x p e r i c n c c  h a s  been Irecr,ing this 
m c h i n e  runn ing  t h a t  you punch the b u t t o n  on and which 
is j u s t  about a s  time-consuming a s  some of the r e d u c t i o n .  

MR. NEWELL: I t  is not  an  easy problem and t h e  
answer is g o i n g  t o  be i n d i v i d u a l l y  t a i l o r e d  t o  i n d i v i d u a l  
s i t u a t i o n s  and i n  some c a s e s ,  i n  f a c t  i n  many cases you 
will c o n t i n u e  to have p e o p l e  w i t h  r u l e r s  and miles of 
t a p e  t o  p i c k  out s p o t s  and look a t  them. 

I n  o ther  c a s e s  you will u s e  the machines when 
t h e s e  work out best. 

MR, ROSEN: I t h i n k  t h e  S U I  r e p r e s e n t a t i v e  
would l i k e  t o  -- 

MR. O'BRIEX: N o ;  my comment h a s  a l r e a d y  been 
s t a t e d .  



#12 
wb=l 51 

MR. LA GOW: I would P ike  t o  a sk  D r .  Suomi t o  make 
a s t a t e m e n t  t o  be used ,  H e  is  p lann ing  t o  use  a machine. 

MR, SUOMI: The expe r imen te r  a t  t h e  beg inn ing  of 
t h e  exper iment  is n a t u r a l l y  i n q u i s i t i v e  abou t  w h a t ' s  go ing  
on  and  you u s u a l l y  t r y  t o  do t h i n g s  by hand because  t h i s  
s e e m s  t h e  f a s t e s t .  Then you reach t h e  s t a g e  where you know 
you have t o  p u t  i t  down because  t h e  d a t a  is p i l i n g  up on 
YOU.  Well, w e  have a t  Wisconsin a program-to u t i l i z e  t h e  
704 which t h e  Mid-Western U n i v e r s i t i e s  Research  A s s o c i a t i o n  
h a s  t h e r e ,  The a p p a r a t u s  IS se t  up t o  a c c e p t  d a t a  a t  h i g h  
s p e e d s ,  approx ima te ly  512 t i m e s  t h e  r e g u l a r  play-back 
speed .  T h i s  n o i s e  which h a s  been mentioned is d e f i n i t e l y  
a problem; i t ' s  almost as  bad as t r y i n g  t o  t a l k  a g a i n s t  
t h i s  banging radiator  w e  have had a l l  a f t e r n o o n .  But t h e r e  
are some t a p e s ,  a l a r g e  number, a c t u a l l y ,  which are v e r y  
clear and t h e s e  c a n  be p r o c e s s e d  a u t o m a t i c a l l y .  Moreover, 
t h i s  is a v e r y  c h a l l e n g i n g  s i t u a t i o n  t o  e n g i n e e r s ,  and so on 
t o  e l i m i n a t e  t h e  n o i s e  w h e r e  i t  is p o s s i b l e ,  and t h i s  is 
b e i n g  worked upon. W e  are v e r y  c lose,  b u t  w e  are n o t  
q u i t e  t h e r e .  Pe rhaps  i n  a n o t h e r  month or  so.  

MR, ROSEN: Well, gent lemen,  -- 

QUESTION: Would you answer t h a t  q u e s t i o n  a b o u t  
whether  or  n o t  t h i s  i n v i t a t i o n  i n c l u d e s  o n l y  t h e  E x p l o r e r  V I 1  
o r  a l l  s a t e l l i t e s  t h a t  w e  have up t h e r e  t h a t  are s t i l l  oper -  
a t i n g ?  

MR. NEWELL: T h i s  is o n l y  E x p l o r e r  V I I ;  w e  have 
t h e  t e l e m e t e r i n g  codes  from t h i s  s a t e l l i t e .  

MR. ROSEM: We have t e n  more months of  e x p e c t e d  
l i f e  t o  go ,  

mo NEWELL: T h i s  s a m e  c o n s i d e r a t i o n  w i l l  un- 
doub ted ly  come up i n  c o n n e c t i o n  w i t h  e v e r y  s a t e l l i t e  w e  p u t  
up ,  b u t  w i l l  have t o  be hand led  i n  c o n a e c t i o n  w i t h  i n d i v i d u a l  
s a t e l l i t e s ,  Sometimes t h e  whole problem of  r e d u c i n g  t h e  
data and i n t e r p r e t i n g  them p r o p e r l y  w i t h o u t  g e t t i n g  errors 
t o  c r e e p  %n w i l l  mean t h a t  t h i s  h a s  t o  s t i c k  w i t h  t h e  
s c i e n t i s t s  who d e s i g n e d  t h e  exper iment  and p u t  i t  up ,  

QUESTION: Thank you v e r y  much, 

MR, ROSEN: Thank you v e r y  much. 

(Whereupon, a t  3.30 p.m. t h e  p r e s s  c o n f e r e n c e  w a s  
conc luded .  1 
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MILTON Be AMES “ED 
DEPUTY DIRECTOR OF ADVANCBD RESEARCH PROGRAJXS 

Milton B, Ames, Jr,, has been named Deputy Director of the 

Office of Advanced Research Programs in the headquarters of the 

National Aeronautics and Space Administration. The office is 
4 

responsible f o r  advanced research in aeronautics and space con- 

ducted or sponsored by NASA, Ames was formerly Assistant Director 

of Research for Aeronautics and Flight Mechanics. 

t o  the new post was effective January 10, 

The appointment 

Ames, a native of Norfolk, Virginia, vias born September 21, 

1913. He earned a Bachelor of Science degree in Aeronautical 

Engineering from Georgia Institute of Technology in 1936, 

He joined the staff of the Natiolnal Advisory Committee f o r  

Aeronautics, the predecessor of the NASA, as an aeronautical 

research engineer at the Langley Research Center in 1936, 
1941 to 1943 he was Engineering Assistant t o  the NACA Director 

at headquarters, 

ing Assistant to the Chief of Military Research in Washington, 

In 1946 he was appointed Chief of the Aerodynamics Division and 
later became Chief of the Aerodynamics and Flight Mechanics 

From 

During the following three years he was Engineer- 

Research Division when the NASA was elstablished October 1, 1958, 
€Ie was promoted t o  Assistant Director of Research f o r  Aeronautics 

and Flight Mechanics May 12, 1959, 
A Fellow of the Institute of the Aeronautical Sciences, Ames 

was chairman of the Washington Section in 1948-49, He is the 

- ..... ....I . . . . . . .. ....I_ . . -.-_I__ . .. ... , . , , 
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author  o r  a number of technical publications. 
I 

Mr. and I3rs. hies and t h e i p  ch i ldren ,  Carol Diane 12, 

L inda  Ailne 5, and Milton Stephen 7, l i v e  in Fairfax Count::-, 

V i r Z i n i a .  

- END - 

NASA 33LZASE ??Os 60-101 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
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FOR IMMEDIATE 
RELEASE 
January 13, 1960 

UPPER STAGES Fm SATURN 

The National Aeronautics and Space Administration and t h e  

Department  of Defense  have requested t 'he A r m y  B a l l i s t i c  Missile 

Agency t o  i n i t i a t e  nego t i a t ions  w i t h  i ndus t ry  wi th in  a month f o r  

upper stages powered by cryogenic p rope l l an t s  f o r  the Saturn space 

veh ic l e .  

The a c t i o n  fol lows approval by NASA of  a Saturn development 

program recommended by t h e  Saturn VehAcle Team composed of 

r e p r e s e n t a t i v e s  of NASA, ARPA, ABMA, Department  of Defense  Research 

TI Engineering, and the  A i r  Force.  NASA assumed t echn ica l  d i r e c t i o n  

over  Saturn under a NASA-DOD agreement of 18 November 1959 pending 

formal t r a n s f e r  of ABMA to NASA.  ( N A q A  Release No. 59-251) 

The upper stages w i l l  be mounted gn t h e  Saturn l,5OO,OOO 

pound th rus t  boos te r  under developmen$ by ABMA s ince  August 1958. 

The boos te r  i s  powered by a c l u s t e r  of e i g h t  Rocketdyne H-1 engines 

us ing  l i q u f d  oxygen and RP-1 p rope l l an t s  contained i n  n ine  tanks .  

The boos te r  i s  scheduled f o r  i t s  first t e s t  f l i g h t  i n  the  1961-62 

per iod .  

The Saturn development plan approved by NASA Administrator 

T .  Kei th  Glennan ca l l s  f o r  an i n i t i a l  veh ic l e  of two o r  three stages 

depending on s p e c i f i c  m i s s i o n s .  It w i l l  be about 150 feet  high i n  

i t s  three stage conf igura t ion .  

, _. -. . ,.. . . . 1 . .... - ... " .  .. .. ." . ... - ,  
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RELEASE NO. 60-102 
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FOR RELEASE 
AFTER LAUNCH 

SECOND NASA TEST LAUNCH OF 100-FOUI' SPHERE 

A second sub-orbital test flight Df a 100-foot inflatable sphere 

was conducted today by the National Aeponautics and Space Administration 

from its Wallops Station, Virginia launch site. 

A test vehicle carrying the sphere was launched at 3-,' ;-"f;~?/n! EST. 

It boosted the sphere to an altitude oif about 2-54 miles.'It 
traveled 4.78 miles east across the Atlantic Ocean. 

- 

The experiment was to continue test o f :  

- the mechanism for ejecting the lsphere from its payload and 
inflating it in space 

- the solid propellant third stage of the Delta vehicle under 
development in NASA's space vehicle program. 

On October 28, 1959, a similar tast was conducted from Wallops 

Station (NASA Release No. 59-23'). NAlSA announced on December 2, 1959, 

that it plans to launcha 100-foot infzatable sphere into orbit early 

next spring for use as a passive communications satellite. The 

experiment will be called Project Echa (NASA Release No. 59-261) 

and will employ the Delta vehicle. 

Today's two-stage launch vehicle ,stood 323 feet high and weighed 
five and one-half tons at take-off'. I;t produced an initial thrust 

o f  l30,OOO pounds. 

, . .  ~~ . ... I. I .._. . , .. .. . , .. I . . - .  
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The f irst  s tage  was one Sergeant ' so l id  rocket  with two Recruit 

assist rocke ts  t o  increase  i n i t i a l  thmst. The second stage, 

o r i g i n a l l y  developed f o r  Vanguard, was an Allegany B a l l i s t i c s  

Laboratory X-248 s o l i d  rocket which w i l l  be t h e  t h i r d  stage f o r  t h e  

Delta vehic le .  

The Delta w i l l  use a Thor IRBM fi ,rst  stage and an Aerojet-General 

l i q u i d  propel lan t  second stage which has been used i n  t h e  Vanguard and 

Thor-Able vehic les .  Under development by cont rac t  t o  Douglas Ai rc ra f t  

Company, t h e  Delta i s  scheduled t o  begin a v a r i e t y  of sa te l l i t e  and 

space probe miss ions  f o r  NASA i n  e a r l y  1960. 

The 100-foot sphere was made of wylar p l a s t i c  half a mil t h i c k  

(half of one thousandth of an inch)coat,ed w i t h  vapor depaslted 

aluminum. It weighed about 130 pounas. The aluminum provided a high 

degree of r e f l e c t i v i t y  of l i g h t  and rqdio  s ignals .  

A t  launch the  sphere was folded %nto a round magnesium container  

26+ inches i n  diameter. 

190 pounds. 

The complete payload package weighed about 

After e j e c t i o n  from the  container ,  i n f l a t i o n  of t he  sphere was 

begun by r e s idua l  a i r  i n s i d e  i t .  Furtiher i n f l a t i o n  was accomplished 

by means of 30 pounds of sublimating powders c a r r i e d  in t h e  sphere,  

The payload d id  not  c a r r y  a beacon transmitter f o r  t racking  but 

a telemetry transmitter on t h e  second stage reported vehicle  

performance t o  ground s t a t i o n s  a t  Wallops. 
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The 100-foot sphere was conceived by Langley's Space Vehicle 

Group headed by W i l l i a m  J. O'Sul l i ran Jr. The sphere and vehic le  

were developed by Langley's Applied Materials and Physics Division, 

Joseph A .  Shor ta l ,  Chief. Pro jec t  engYneer was Norman L. Crabill  

of  AMPD. Leonard Jaffe of NASA Headqarters i s  chief  of communications 

satellite programs. 

-0- 



SCHOOL OF AVIATION MEDICINE 

Brooks A i r  Force Base, Texas 
USAF Aerospace Medical Center 

2 11960 

FACT SHEET 

The School of Aviation Medicine, Brooks A i r  Force Base, 

,Texas, was provided an opportunity t o  obtain add i t iona l  biomedical 

research data through the use of a rhesus monkey i n  today 's  L i t t l e  

Joe  t e s t  conducted by the  National Aeronautics and Space Adminis- 

t r a t i o n  from Wallops S ta t ion ,  Vi rg in ia .  

The monkey, named f ls  /K ,G?fl , i s  a A - p o u n d ,  

I SJyear ol d female) born and t r a ined  a t  SAM. 

It w i l l  be returned t o  SAM immediately a f t e r  recovery t o  undergo 

extensive pos t - f l i gh t  examinations. 

The biopack container  used i n  today 's  animal experiment 

The 100- was designed and b u i l t  by SAM s c i e n t i s t s  and engineers.  

pound conta iner  i s  36 inches long and 16 inches i n  diameter.  

Oxygen w a s  metered from a tank through a two-stage reducer 

regula tor .  I n t e r i o r  temperature was maintained a t  a comfortable 

l e v e l  by f i l t e r i n g  body heat i n t o  a heat s ink.  Absorbent u n i t s  

took up excess water vapors and carbon dioxide and a small f a n  

c i r c u l a t e d  t h e  a i r .  

Several  mlniahurized e l ec t ron ic s  devices were used t o  

determine response t o  high acce le ra t ions  and weight less  f l i g h t .  

An ocularmotor, similar t o  spectacles ,  and f i t t e d  around t h e  eyes, 

was used t o  measure d i s o r i e n t a t i o n  and d izz iness .  T h i s  instrument 

picks up e l e c t r i c a l  impulses from eye muscles and r e l ays  them t o  a 



recorder .  

A m,ni&ure electrocardiogram recorded t h e  animal 's  hea r t  * 
a c t i v i t y  during the  f l i g h t .  A device for recording r e sp i r a to ry  

movement was also included. 

The monkey rode i n  a form-f i t t ing  couch l i ned  w i t h  shock 

absorbent p l a s t i c  foam. It faced skyward a t  l i f t o f f  s o  t h a t  

acce le ra t ion  fo rces  would be from f r o n t  to back. It a l s o  faced 

s1:yward on the  descent.  

The animal was t r a ined  t o  respond t o  a cue i n  the  form 

of a small l i g h t .  When t h e  l i g h t  came on i t  responded by moving 

a l e v e r  s i m i l a r  t o  an a i rp l ane  s t i c k .  The number and frequency 

of such responses were recorded t o  determine t h e  animal 's  a b i l i t y  

to perform during various s tages  of f l i g h t .  

- End - 
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A"M I 
Item 1 

FOURTH LITTLE JOE' BOOSTER LAUNCHED 

The National Aeronautics and Space Administration launched the 

fourth Little Joe booster as part ok the Project Mercury development 

program at y z 3 e  a/- today. 
from the NASA Wallops Island, Virginia. 

The launching was conducted 

Todad flight was conducted pritmarily to measure performance 

of the Project Mercury escape system at the maximum airloads 

anticipated for an abort from an Atkas boosted Mercury capsule 

launching. 

Secondary missions include (1) exercise capsule landing 

systems including the drogue and maYn descent parachutes, (2) employ 

helicopter recovery techniques and procedures utilizing elements 

of the US Navy Mercury Recovery Task Force. 

In addition, the US Air Force Bchool of Aviation Medicine 

wfll gather further basic biomedical information utilizing a 

rhesus monkey as a test subject. 

. . - . .. - . .  1 . ... - . . . . . . - . . - . , .. .- I_ . .. 
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ANNEX I1 
Item 1 

For Release After Completion of Fl igh t  

F i r i n g  Sequence.- I n  t o d a y ' s  r l i g h t ,  two Pollux and fou r  

Recrui t  engines were i g n i t e d  t o  l i f t  the  booster  from the pad. 

Burning t i m e  f o r  the  Recru i t s  was 1.5 seconds, and f o r  t h e  Pollux 

engines about 26 seconds. Thrust a t  l i f t o f f  was a qua r t e r  of a 

mi l l ion  pounds. 

When t h e  booster  reached an  a l t i t u d e  of 3L,,5- 01, feet ,  

t h e  escape rocket was i g n i t e d .  Burning about one second, the  

powerful rocket  l i f t e d  the  capsule away from L i t t l e  Joe booster  a t  

a r a t e  of 200 f e e t  per second. The capsule and tower coasted t o  

a n  a l t i t u d e  of df, 482 
j e t t i s o n e d  by a timer mechanism. A t  10,000 feet ,  t he  main cargo 

parachute deployed and the  capsule landed i n  t h e  waters of the 

f e e t ,  and t h e  tower w a s  automatical ly  , ,  

At lan t i c  about /Z- miles from shore.  

The capsule w i l l  be taken t o  t h e  Langley Research Center, 

and the  rhesus monkey w i l l  be re turped t o  t h e  School of Aviation, 
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ANNEX I1 
Item 2 

For release: When capsule is retwned to Wallops 

LITTLE JOE CAPSrfLE RECOVERED 

The Little Joe capsule launched at ?c 2 3  Ar-] today by the 

National Aeronautics and Space Ach&nistration from Wallops 

Station, Virginia, was recovered 4;  9.3 by a helicopter 

of Marine Air Group 26, New River, North Carolina. 

Scientists will analyze data necorded on-board to determine 

the operation of the Project Mercury pilot escape mechanism under 

maximum airloads. 

The condition of the animal cqrried on board to obtain 

measurements of the biological response to space f l i g h t  has not 

been determined. 

The capsule was retrieved from the water g m i l e s  from 
Wallops and was transported to the 1,aunching site. 

. . . . . .  . , . . .  . . . . . .  ."._ . . .  . . .  . - - . . *  - . .  .- 



FACT SHEEX 

DEPARTMENT O F  THE A I R  FORCE 
SCHOOL OF A V I A T I O N  MEDICINE 

Brooks A i r  Force Base, Texas 
USAF Aerosgace Medical Center 

The School of Aviation Medicine, Brooks A i r  Force Base, 

Texas, was provided an opportunity t o  ob ta in  add i t iona l  biomedical 

research data through the use  of a rhesus monkey i n  today 's  L i t t l e  

Joe  t e s t  conducted by t h e  National Aeronautics and Space Adminis- 

t r a t i o n  from Wallops S ta t ion ,  Vi rg in ia .  

The monkey, name , i s  a -pound, 
f/ 

I da3/z;iear ol d 

It w i l l  be returned t o  SAM immediately a f t e r  recovery t o  undergo 

*, female) born and t r a ined  a t  SAM. 

extensive pos t - f l i gh t  examinations. 

The biopack container  used i n  today 's  animal experiment 

The 100- was designed and b u i l t  by SAM s c i e n t i s t s  and engineers.  

pound container  i s  36 inches long and 16 inches i n  diameter.  

Oxygen was metered from a tank through a two-stage reducer 

regula tor .  I n t e r i o r  temperature was maintained a t  a comfortable 

l e v e l  by f i l t e r i n g  body heat  i n t b  a heat  s ink.  

took up excess water vapors and carbon dioxide and a small f a n  

c i r c u l a t e d  t h e  a i r .  

Absorbent u n i t s  

Several  miniaturized e l e c t r a n i c s  devices were used t o  

detemnine response t o  high acce le ra t ions  and weight less  f l i g h t .  

An ocularmotor, similar t o  spectacles ,  and f i t t e d  around the eyes, 

w a s  used t o  measure d i s o r i e n t a t i o n  and dizziness .  T h i s  instrument 

picks up e l e c t r i c a l  impulses from eye muscles and r e l ays  them t o  a 



.recorder. 

A m i d d u r e  electrocardiogram recorded t h e  animal 's  hea r t  

a c t i v i t y  during the  f l i g h t .  

movement was a l s o  included. 

A device f o r  recording r e sp i r a to ry  

The monkey rode i n  a form-f i t t ing  couch l ined  w i t h  shock 

absorbent p l a s t i c  foam. It faced skyward a t  l i f t o f f  so  t ha t  

acce le ra t ion  fo rces  would be from f r o n t  t o  back. It a l s o  faced 

skyward on t h e  descent.  

The animal was t r a i n e d  t o  respond t o  a cue i n  t he  form 

of a small l i g h t .  When the l i g h t  came on it  responded by moving 

a l e v e r  s i m i l a r  t o  an a i rp l ane  s t i c k .  The number and frequency 

of such responses were recorded t o  determine the  animal 's  a b i l i t y  

t o  perform during various s tages  of f l i g h t .  

- End - 
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NATIONAL AERONAUTICS A N 0  SPACE ADMINISTRATION 

FOR -ME: Friday a,m. 
January 22, 1960 

NICHOLAS E. GOLOVIN NAMED 
DEPUTY TO ASSOCIpiTE ADMINISTRATOR 

Nicholaa E. Golovin has been appointed Deputy t o  NASA’s 
Associate Administrator, Richard E. Horner. Before jo in ing  NASA, 
D r .  Golovin was Deputy Chief S c i e n t i s t  and Direc tor  of Technical 
Operations Division of t h e  Defense Department’s Advanced Research 
P ro jec t s  Agency. 

In h i s  new post, D r .  Golovin w i l l  assist i n  t h e  genera l  manage- 
ment o f  t he  opera t ions  connected w i t h  NASA’s space and aeronaut ica l  
programs, 

D r .  Golovin w a s  born i n  Odessa, Russia, on March 18, 1912, and 
came t o  the United S t a t e s  i n  1923. 
graduate degrees i n  mathematics and tnathematical physics from 
Columbia College and University.  I n  1955 he received h i s  Ph.D. i n  
t h e o r e t i c a l  physics from George WashSngton University.  I n  addi t ion,  
he i s  a graduate  of t he  nuclear  r eac to r  engineering course a t  the  
Oak Ridge School of Reactor Technology. 

He earned undergraduate and 

After about e igh t  years  as a research  s t a t i s t i c i a n  with R. H, 
Macy & Co., Inc. ,  i n  New York City,  Dr, Golovin entered Government 
se rv i ce  i n  1943 as Chief of the  Production and Requirements Analysis 
Sec t ion  of the  Tools Division, U, S. W a r  Production Board. From 
1944 t o  1946, as an o f f i c e r  i n  the U.S, N a v y ,  he served i n  the 
Bureau of Ordnance, t he  Office of S t r a t e g i c  Services ,  and t h e  Naval 
Research Laboratory. I n  1947 he became Associate Superintendent of 
t he  E l e c t r i c i t y  Divis ion a t  NRL, and i n  1948, was named Chief of 
the Management Planning S ta f f  a t  the  Naval Ordnance Test S t a t ion ,  
Inyokern, Cal i forn ia .  

With the National Bureau of Standards from 1949 t o  1958, Dr. 
Golovin served as Executive Assistant t o  the Direc tor ,  Associate 
Di rec tor  for Administration, and Associate Di rec tor  f o r  P l a n n i n g ,  
I n  March, 1958, he was appointed Chief S c i e n t i s t  a t  the  White Sands 
Missile Range, New Mexico, where he was the  p r i n c i p a l  s c i en t i f i c  
a s s i s t a n t  and advisor  t o  the  Commanding General. I n  addi t ion ,  he 
was respons ib le  f o r  the  s c i e n t i f i c  and t echn ica l  staff superv is ion  
over the work of the  Range. 

D r .  Golovin joined the  ARPA staff i n  February 1959 as Director 
of t he  Technical Operations Division, respons ib le  f o r  the  management 

. I .  .... . .  .- __ - . . . . . . -. . . . .- . . .... . .. - .  



of that  agency's programs i n  m i l i t a r y  space technology and advanced 
research  i n  b a l l i s t i c  missile defense and s o l i d  p rope l l an t s .  On 
September 1, 1959, he also became ARPAfs Deputy Chief S c i e n t i s t .  

American Nuclear Society,  American Rocket Society,  American Asso- 
ciation f o r  the Advancement of Science, Philosophical Society of 
Washington, and American Ordnance Association. 

ch i ldren ,  Paul 7 and C a r l  3. The famLly l i v e s  i n  Bethesda, Maryland. 

D r .  Golovin is a member of the & e r i c a  Physical  Society,  

D r .  and Mrs. Golovin ( t h e  former L i l l i a n  M. Wessells) have two 

- E N D -  

NASA RELEX3E NO, 60-106 
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NATIONAL AERONAUTICS 4ND SPACE ADMINISTRATION 

NASA RELEASE NO. 60-108 
Dudley 2-6325 

WASHlNGtbN 25. D. C. 

FOR RELEASE: 
Monday, 1 p.m. EST 
January 25, 1960 

Released j o i n t l y  by NASA ahd B r i t i s h  Information Service 

U,  S. AND BRITISH FCIENTISTS DISCUSS 
COOPERATIVE EXPERIMEWS I N  SPACE RESEARCH 

During meetings held l a t e  l a s t  week a t  t h e  National 

Aeronautics and Space AdministratiOD, s c i e n t i s t s  of t h e  Uni ted  

States and Great B r i t a i n  reached informal agreement on s i x  

experiments which t h e  f irst  j o i n t  U . S . - B r i t i s h  Earth S a t e l l i t e  

w i l l  ca r ry .  

The dec is ion  w a s  based on an agreement i n  pr inckple  made 

l a s t  J u l y  between t h e  two nat ions tlo u n i t e  i n  a cooperative 

s c i e n t i f i c  program of space research. T h i s  had followed a 

U . S .  o f f e r  made through COSPAR t o  cooperate w i t h  o the r  nat ions 

i n  space experiments. 

The f i rs t  jointly-sponsored s a t e l l i t e  w i l l  contain these  

experiments: ion  and e l ec t ron  s t u d i e s  by probes t o  measure 

e l ec t ron  temperature and concentration, and ion  mass 

spectrum; e l ec t ron  dens i ty  measuremlents; s o l a r  r a d i a t i o n  

s tudies ;  and primary cosmic ray  meaisurements. These experiments 

were reviewed by COSPAR and then tpansmitted t o  NASA. 

Organizational arrangements under which the  j o i n t  p ro j ec t  

w i l l  be conducted were a l s o  made during the  meetings las t  week. 

. ... .--- ...-_....-_I ... . . . . , . .... . -. . . - ._ . . .. - .. . . . - - .. _ _  .. . . . ... -. - .  . ,  .. .. 
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Members of t he  working group and %he p ro jec t  managers are now 

i n  t h e  process of being se l ec t ed .  

The launching vehic le  f o r  the  s a t e l l i t e  w i l l  probably be 

t h e  four-s tage Scout rocket which i s  expected t o  be opera t iona l  

t h i s  yea?.  Although no f i r m  da t e  has been s e t  f o r  t h e  f i r s t  

j o i n t  experiment, i t  i s  planned f o r  l a t e  1961. 

Representatives of the United Kingdom i n  t h e  U.S.-Brit ish 

discussions were: Professor  H.S.W. Nassey, Chairman of  t h e  

B r i t i s h  National Committee on Space Research; Dr. A.P. Willmore, 

Department of Physics, University College, London; and Dr. H. 

E l l i o t ,  Department of Physics, Imperial  College, London. 

* END - 
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RELEASE NO.60-109 
Dudley 2-6325 

FOR IMMEDIATE 
RELEASE 
January 27, 1960 

NASA COMPILES AEeONAUTICAL DICTIONARY 

The "Aeronautical Dictionary, 'I compiled by the National 

Aeronautics and Space Administration, is now on sale a t  the 

Government Printing Office. 

Written by Frank D. Adams, formerly in the Technical 

Information Division, the 199-page dictionary lists and 

defines about 4,000 aeronautical terms. No attempt was 

made to cover space technology terms unless they have 

aeronautical application. Space terms will be defined in 

a future NASA publication. 

The aeronautical dictionary mgy be purchased for $1.75 
from the Superintendent of Document?s, Government Printing 

Office, Washington 25, D. C. 

- END - 

i' 
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i PROGRESS IN INTERNATIONAL COOPERATION IN SPACE ACTIVITIES 

Hugh L. Dryden 
Deputy Administrator 

National Aeronautics and Space Administration 

(Luncheon Talk, Institute of the Aeronautical Sciences, 
Hotel Astor, New York, January 27, 1960) 

INTRODUCTION 

The purpose of this talk is to (Jive you a progress report on the 

international programs of the National Aeronautics and Space Adminis - 
tration. Members of the Institute of the Aeronautical Sciences have 

long recognized the benefits of international cooperation in the aeronau- 

tical and space sciences. The IAS ha$ been a strong supporter and 

active participant in international technical activities, I need only 

mention the preparation and dissemination of abstracts of scientific 

and technical reports published in other countries, the IAS contributions 

to AGARD, the Anglo- American confelrences, and the International 

Congresses of the Aeronautical Scienaes. Just last Sunday an IAS 

committee put the finishing touches 00 U. S. participation in the next 

Congress to be held in Zurich, September 12-16, 1960. Because of 

your past record of interest, NASA wishes you to become familiar 

with i ts  international program and invites you to lend i t  your support 

and encouragement as appropriate. 



. .  
. -  

2 

It is clear from the language and legislative history of the 

National Aeronautics and Space Act of 1958 that cooperation with 

other nations in the scientific explorzition and utilization of space 

was intended as an important and substantive obligation of the new 

civilian space agency. Some months after the Space Act went into 

effect, the staff of the House Committee on Astronautics and Space 

Exploration issued House Report No, 2709 on ItInternational Coopera- 

tion in the Exploration of Space, fram which I quote the following: 

"The recent overseas studies made by representatives of 

the Committee have urgently reinforced these statements of aims, 

which should be differentiated from the standard expressions of 

goodwill accompanying so  many inteanational activities, For in 

this case the cause of international gloodwill and the strictest con- 

siderations of the national self -interest are  synonomous , 

(85th Congress, House Report No, ZvO9,  page 2). 

I agree heartily with this statement. We must establish 

international cooperation in fact as +ell as  in name. -Ne wish the 

programs to grow out of the joint interests of the U. S. and of other 

nations in space activities. We wish a true cooperation, not a hiring 

of scientists of other nations to carry out a program which we have 

unilaterally determined. We wish to share in the scientific and 

technical contributions which scientists of other nations can make, 

. - I . . __ . . . . . .. . . .  . . . . .. . . . . . 8 _ .  , .  . . _  . 
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by providing them the opportunity for  expression of their interests 

and capabilities in joint activities fo r  the benefit of all mankind. 

NASA OFFICE O F  INTER@ATIONAL PROGRAMS 

In order to provide for aggressive support of international 

objectives within NASA, there has been established the Office of 

International Programs, headed by Ms. Arnold Frutkin, who was 

formerly associated with the programs of the International Geo- 

physical Year, It is the function of this office to generate, to 

encourage, to coordinate, and to provide necessary supporting 

services for NASA's international activities In so doing, close 

liaison is maintained with the Department of State through whom 

dl formal international agreemects ake negotiated, and with other 

interested Federal agencies and committees, and with the scientific 

community. NASA consults and coop$rates with the Space Science 

Board of the National Academy of Sciences and +&rough it with the 

International Committee on Space Reqearch (COSPAR) which con- 

tinues the work in this sphere formerly carried on under the IGY. 

METHOD O F  PROGRAM FORMULATION 

Within a very few months of it6 establishment, NASA was 

engaged in preliminary technical discbssions with Canadian s cien- 

tists on cooperation in space activities utilizing sounding rockets 

. .. . .. - 
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and satellites, and we were occupied with the problem of making 

permanent arrangements fo r  the continued operation of Minitrack 

and optical stations which had been egtablished in many countries 

during the IGY on a temporary basis. In March 1959, NASA author- 

ized the National Academy of Science$' delegate to COSPAR to offer, 

on behalf of the United States, to place in orbit individual experi- 

ments or  complete satellite payloads prepared by scientists of other 

nations ~ This led almost immediately to preliminary discussions 

with scientists of the United Kingdom. 

By the f a l l  of 1959 there were reports that many countries 

in Europe were establishhg o r  considering the establishment of 

national space committees 

19 59, informal discussioil_s were arranged abroad with scientists 

and officials of a number of European countries. These discussions 

were undertaker by myself, in eornpa~y with Dr. Homer Newell, 

the3 Assistant Directsr for Space Scicumq and Mr.  Amold Frutkin, 

the Director of the Office of InternatiQnaL Programs. The broad 

purpose was to acquairzt NASA with the developing space interests 

abroad, and to offer to discuss possime cooperative programs if  

and when the space interests i2 each country became suitably 

organized and endorsed o r  supported by their governments o r  major 

sciegtific institutions. Lrl each case, the group described (1) the 

Accwdingly, in September and October 
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organization of space activity in the United States; (2) NASA's desire 

for  international cooperation in accordance with the Space Act; (3) 

the then current informal discussions lof programs of cooperation 

with other countries; and (4) a desirable pattern of cooperation 

characterized by substantive contributions of instrumentation and 

services without exchange of funds, It was also stated that coopera- 

tive programs might ultimately be formulated at the diplomatic level, 

when required by reason cf magnitude o r  content, but that in all cases 

technical discussions and agreement oin an informal basis should 

precede formal governmental agreement It was proposed that 

COSPAR be informed of the nature of any agreed programs, in 

order to gain the interest, constructiv'e comment, and auspices of 

the international scientific community, Finally, our receptiveness 

to cooperation with groups of nations as well a s  single nations was 

indic at e d . 

In mid-November ~II extensive discussion of a preliminary 

nature was conducted with Academician L. 1. Sedov, President of 

the Soviet Commission for b-terplanetwy Communication, Academician 

A. A, Blagonravov, and V. I, Krassovsky during their visit to a 

meeting of the American Rocket Society in Washington. The Soviet 

scientists expressed interest in Cooperation but stated their belief 

that such cooperation would have to proceed ffstep-by-stepfl from 

. .- . . __ . . .. - . , . . .  . ,.. . .. . ..I . . . -. . _-_ - . . - . -. . . . . , . .  ~ . . . .  - .  
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small beg-innings. 

UN Conference on the Peaceful U s e s  of Outer Space, proposed by 

their representative in the WN, ther, under discussion, but since 

authorized by the UN General. Assembly. 

At that time they were  willing to discuss only the 

STATUS O F  THE NASA PROGRAM 

The NASA International Program was formulated on the basis 

of these discussions and many other dfiscussions between individual 

scientists. It comprises four basic types of activity: (1) Exchange 

of information; (2) exchmge of persowel; ( 3 )  operational cooperation 

in tracking and telemetry; md (4) joint programs. 

Exchange of Informatior_. NA$A continues in effect the prac- 

tices in this area established during the IGY Announcements of the 

launching of satellites and space probes are made routinely within a 

few hours through the press and &rough a special world communica- 

tions net, AGIWARN. These announcements give orbital character- 

istics, payload weight, types of insirurnentation, and experimental 

objectives. Preliminary and later reEults are published in the 

recognized journals and distributed also through the World Data Centers. 

These mechanisms have recently been reviewed and somewhat extended 

by a Working Group under the auspices of COSPAR. 

NASA is participating extensively in scientific symposia, in 

-. .. ._ "_ . . . .  ............. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  II - - 
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many ways the chief tool for  international scientific exchange. NASA 

scientists participated broadly in the recent COSPAR Symposium on 

Space Science at Nice and are scheduled in coming months to attend 

and contribute to meetings in Tokyo, Helsinki, Ottawa, Copenhagen, 

Madrid, Zurich and other cities abroad as well as here in the United 

States. Such meetings allow informal BS well as formal exchange and 

establish the personal relationships inaspensable to close and effective 

collaboration 

Potentially the most significant exchange may well occur at 

the prospective United Nations Conference on the Peaceful Uses of 

Outer Space. NASA is preparing to play a central role in organizing 

the U.S. contribution to this hopeful exchange of experience and 

knowledge e 

NASA seeks not only to ccmply with but to go beyond the 

exchanges already agreed on internatianally. Thus steps were taken 

recently to disseminate information to provide an opportunity to scien- 

tists in other countries to participate in U.S. experiments, utilizing 

their own scientific equipment. Thus the telemetry codes fo r  

Explorer VI1 are being furnished to scientists abroad on request for 

use with locally recorded telemetry. lin this way additional data not 

otherwise available wlll be contributed to the total scientific results. 
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Advance notice has been given of Project Echo, the launching 

of a 100-foot inflatable, aluminized sphere which will serve as a 

passive reflector for communications experiments and which will 

also permit studies of atmospheric drag at great heights. With this 

advance information, foreign scientists may prepare the necessary 

equipment and arrange for such ground-based experiments a s  are 

feasible. Such advance notification will be given of future experiments 

when appropriate in the interests of br'oad participation, maximum 

utilization, and benefits for all. 

Exchange of Personnel. A mo$t effective way of exchange of 

information and experience is through exchange of scientists. Space 

science, f o r  example, is not a new scientific discipline but rather 

the use of the new tools, sounding rockets, earth satellites and space 

probes, by physicists, astronomers, biologists and other scientists 

to advance knowledge in their own fields, and in broad problems 

requiring an interdisciplinary approach. Exchange of scientists 

may be used to provide training and for joint participation in coopera- 

tive programs 

In order to provide an opportunity for scientists from other 

nations to develop their interests and capabilities for space research, 

NASA has through the National Academy of Sciences established a 

- . . . . , ... . . . . . I . . . ~ ~ . .  . , . . .  ." .i .. . . .. . .. .. .. . . . .. ... . 
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number of postdoctoral and senior postdoctoral research associate- 

ships at its own. laboratories. These associateships provide stipends 

beginning at $8000 per year. While open to U. S. as well as other 

nationals, thus far five scientists from other countries, Japan, India, 

New Zealand, and Denmark, have been accepted. 

Exchanges of scientists will al$o occur in connection with joint 

projects, However, at this stage in the building of U. S. teams, con- 

siderations of operating efficiency require that some discretion be used 

in the acceptance of personnel for  traioing. Discussions are in progress 

with several countries, 

Operational Cooperation. N W ' s  tracking and telemetry 

operations in other countries now include (1) the Minitrack (radio) 

satellite tracking stations established during :ne IGY in connection 

with Project Vanguard; (2) the Baker-Nunn (optical) stations established 

by the Smithsonian Astrophysical Observatory fo r  the same program 

and now operated for NASA under grant; and (3) services provided by 

observing stations of other countries under grant or contract. In 

addition, these operations will include (4) a new radio tracking net 

required for Project Mercury, the m m e d  satellite project, and (5) a 

deep space probe tracking network consisting of the present NASA- JPL 

Goldstone station and two additional steerable radio Wshestf  each 

85 feet in diameter. 
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The existing radio and optical stations constitute an interna- 

tional tracking range based in ten coa t r ies .  In Australia, India, 

Japan, and South Africa the stations we manned entirely by nationals 

of the host country. In Chile, Ecuador, and Peru the operation is a 

joint one. The stations in Argentina, Iran, and Spain are operated by 

NASA. New Minitrack stations are planned for  Canada and England, 

subject to the approval of their governments. 

The basic network abroad is supplemented in three instances 

by contract or  grant arrangements. Thus, the largest steerable radio 

"disht1 in the world, at Jodrell Bank in England, has contributed 

invaluable tracking services, and during the past year has been sup- 

ported by NASA contract. Grants for tracking and telemetry services, 

together with necessary special equipment, have gone to the University 

of Heidelberg in West Germany and to the Radio Research Laboratories 

of Japm-. 

At the present time, NASA is &n the process of establishing 

the Mercury network using some existing stations but requiring seven 

new sites. Negotiations conducted by the Department of State and NASA 

are in various stages of completion with  Australia, Bermuda, the 

Canaries, Canton Island, Mexico, Nigeria and Zanzibar. At least 

two of these are  expected to be operated by nationals of the host country, 
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In all, nineteen countries or political entities are involved 

in these network arrangements. NASA intends to encourage parti- 

cipation by qualified nationals of the country in which the station is 

located to the fullest extent practicable. The global nature of these 

NASA activities helps t3 broaden scientific interest, participation, 

and contribution in the exploration of $pace. 

Joint Proqrams. A further s k p  in international cooperation 

is joint participation in the design of experiments and in the prepara- 

tion of payloads for rockets, satellite6 and space probes. Two 

projects of this type have been established, and discussions between 

NASA scientists and their cclleagues from many other countries are  

under way e 

As previously indicated, NASADs present philosophy is that 

proposals by scientists of other countries should grow naturally out 

of their own interests and capabilitie$. So that we may avoid prob- 

lems of screening competing proposds in the same country and gain 

assurances of national support, it is desirable that they enjoy the 

sponsorship o r  endorsemerzt of the governmental bodies or major 

scientific institutions concerned, as appropriate. Each nation will 

make and finance its own scientific and technical contributions in 

truly joint efforts with the U,S. towards mutually agreed objectives. 
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Agreement has been reached with Canada, represented by 

the Canadian Defence Research Board, on a joint project to sound 

the ionosphere from above by means of apparatus carried in a 

satellite 

topside sounder and w i l l  provide the antenna and satellite shell. 

Meanwhile U. S, Scientists will develop a fixed-frequency sounder, 

Both will be placed in orbit by the United States, the first  flight, 

sometime in 1961, going to :he instruments which are  first available. 

This project is suitable for participatim in ground observations by 

scientists of many other nations. 

Canadian scientists are developing a sweep-frequency 

In July, the United Kingdom seot a team under Prof ,  H. W, S. 

Massey to discuss a British proposal within the framework of NASA's 

offer to COSPAR. It was tentatively agreed that British scientists 

would instrument perhaps three satellites for launching over a 

two- tz four-year peric;d by means of NASA's Scout or  other vehicle. 

Agreement was reached last week for the experiments to be flown in 

the first Scout in the summer or f a l l  of 1961. The experiments fall in 

the fields of solar radiatior., ionosphere, electron density, and cosmic 

radiation. 

The organizaticn of space interests in other countries is in the 

early stages and programs have not matured. However, in addition to 

the U. S., USSR, U. K., and Canada, six other countries, AustraSia, 

- 
. , _ _  4 . ~. . . . . . . . . . . . .. . . . I .- 
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Belcj-lum, France, ItaLy, Japan, and Sweden have established national 

space committees. Because of the v e q  substantial budgetary require- 

ments of the more ambitious space programs, there is wide interest 

in international cooperation. 

Interest has been expressed to NASA by the countries just 

mentioned and by scientists on behalf af Argentina, Israel, New 

Zealand, Spain and West Germany as well. The interest has been 

both formal and informal and includes requests for information 

exchange, for supplying sounding rockets, for exchange of scientific 

personnel, and fo r  joint preparation of instrumental satellites for 

launching by the U. S. Formal proposals have been received from 

Australia, Italy, Japan, New Zealand, and West Germany, in addi- 

tion to Canada and the United Kingdom, 

SUMMARY 

NASAD s statutory obligations md operational requirements 

lead to a wide range of international activities and programs. These 

activities have generated wide interest and hold promise of increasing 

international cooperation in the exploration of space. NASA has taken 

positive steps to foster international cooperation in data and informa- 

tion exchange, exchange and training qf scientific personnel, tracking 

and telemetry from spacecraft, and other ground-based participation, 

and finally joint projects. Substantial progress has been made, and 

some of the fruits of this effort should become apparent within the 

next few years. 
L 

. . . . . .  .. 4 . .  . . . . . . . . . . .  . . . . . . . . . . . . .  _ _  .- 
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M r .  Chairman and members of the Committee: 

I apprec ia te  t h i s  opportuni tp  t o  d iscuss  NASA's program 

and i t s  $802,000,000 budget apprqpriat ions request  f o r  F i s c a l  

Year 1961. 

The continuing i n t e r e s t  i n  our program shown by the ind i -  

v idua l  members of t h i s  Committee has been s t imula t ing  and 

gratifying. 

s eve ra l  members on v i s i t s  t o  our Research Centers and to t e s t  

launchings a t  Cape Canaveral. And a l l  who have made these  

v i s i t s  have expressed s ince re  g r a t i f i c a t i o n  a t  the  q u a l i t y  and 

dedica t ion  of the men who are carrying forward the Nat ion 's  

space explora t ion  program. 

I have had the persolnal p r i v i l e g e  of accompanying 

Before en ter ing  upon a discussion of our budget request  

and program, I want a l s o  to express publ ic ly  my apprec ia t ion  

f o r  t he  e f f e c t i v e  support given t o  our  operat ions by the  

seve ra l  m i l i t a r y  se rv i ces  and by the Of f i ce  of t he  Secretary 

of Defense. Cordial  and e f f e c t i v e  working r e l a t i o n s h i p s  
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have been developed &ring ",he paat  year and I a m  confident 

t h a t  the means now e x i s t ,  QL' m e  iln t he  process of creat ion,  

t h a t  w i l l  f u r t h e r  minimize dupl ica t ion  and encourage even 

more e f f e c t i v e  rnu-i;ual s ~ p p o - t  i n  t h i s  d i f f i c u l t  but exc i t i ng  

business 

A s  you know, the PresiCent yecently d i r ec t ed  me  t o  study 

t h e  poss ib le  need f o r  add i t iona l  funds t o  acce le ra t e  the high- 

t h r u s t  launch vehic le  p rogrm.  A s  soon as t h i s  study has been 

completed, we w i l l _  be Yequestlng subs ta r , t i a l  add i t iona l  funds. 

The fisc2,l  y e w  1960 budget appropriat ion w a s  $500,575,000, 

If the peneing $23,000,000 supplenental  request i s  granted by 

the Congress, the fiscz.:!  ye^ 1960 t o t a l  will be $523,575,000. 

Several  Kenbers of' o x -  admlnis t ra t ive  and technica l  

starf s w i l l  follow me w i t h  a &tai led,  program-by-program re- 

view of t k e  $802,000,000, fiszal g e a r  1961 btldget request  i n  

the f o l l w i n g  three princi@- ce tegor ies  : 

. Sala2cs an6 ExFeilseS: 

. . .Research and De-,elopm:it: 

. . C m s t m c t i o n  an6 Equipmen';: 

I w o ~ ~ l d  l i k e  t o  discass with you some of the pe r t inen t  

$167,560,000 

$545,153,000 

$89,287,000 

f a c t s  ab022 the Nat ion 's  prograr2 i n  space explora t ion  as 7: see 

them toeay. I n  doing t h j - 8 ,  I VJ?-11 s t a r t  wi th  an eva lua t ion  of 

our p o s i t i m  with respect  t o  tlx-5 of our competitor i n  t h i s  

business,  the Soviet  iJnLm. 

major events  i n  NASA's operak:'_oi:s me? the past year and out- 

l i n e  the cot7me w e  m i s t  f o l l o w  il xe c - e  t o  ga in  f o r  t h e  

Then I would l i k e  t o  point  out the 
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United States the advantages t ha t  accrue t o  a na t ion  demon- 

s t r a t i n g  leadership i n  the  science and technology which must 

undergird a program i n  space explorat ion.  

It is  c l e a r  t h a t  t he  Soviet  Union continues t o  hold a sub- 

s t a n t i a l  space lead  i n  the eyes of the world. 

c l e a r  t ha t  t h i s  lead  i s  based p r i n c i p a l l y  upon the  possession 

by the  Soviets  of one o r  more r e l i a b l e  launch vehic le  systems 

having perhaps twice the  th rus t  of our own first  stage boos ter  

rocke ts ,  T h i s  imbalance w i l l  continue u n t i l  we have achieved 

a launch vehic le  system that f u l l y  e x p l o i t s  the t h r u s t  of the 

Atlas through the  cons t ruc t ion  and use of properly proportioned 

new upper s t ages ,o r  u n t i l  we have gchieved a launch veh ic l e  

system which i s  based on a much more powerful first s t age  rocket 

It i s  equal ly  

-- o r  both. I n  no o t h e r  aspec-b of t he  space business do we 

appear t o  lag  the  Soviet  Union. I n  all o t h e r  aspects ,  i t  i s  my 

opinion that w e  have an equal c a p a b i l i t y  and that  we have pub- 

l i s h e d  more s i g n i f i c a n t  s c i e n t i f i c  r e s u l t s ,  more f u l l y  and 

more promptly than they. 

This i s  a simple, s t ra ightforward statement.  Like most 

such comparisons i n  the  i n t e r n a t i o n a l  scene, it is  not  sub jec t  

t o  r igorous proof but  my statement coincides,  I bel ieve,  w i t h  

t he  informed opinion of t he  s c i e n t i f i c  community a t  home and 

abroad. 

The more powerful Soviet  launching veh ic l e s  make poss ib le  t h e i r  

undertaking of some missions that  a re  completely denied t o  us  

today. They a re  able,  I should think, t o  move more quickly 

But t h i s  statement does not t e l l  t he  whole s tory .  
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from the incept ion  of an idea t o  $he design and construct ion 

of payloads because weight r e s t r i @ t i o n s  are l e s s  s t r i n g e n t  

than ours, Thus they can avoid the  time-consuming t a sks  of 

miniatur izat ion,  optimum packaging and o t h e r  weight - s av ing  

p rac t i ces ,  It I s  probable, a lso,  t ha t  the a v a i l a b i l i t y  of 

high-thrust  launch vehicles operates  t o  increase  the  r e l i a -  

b i l i t y  of t h e i r  f l i g h t s , s i n c e  thep can undertake s i g n i f i c a n t  

and spec tacular  missions w i t h  adequate weight-carrying capac- 

i t y  permitt ing s u b s t a n t i a l  margins f o r  t h e i r  operat ions.  

You may properly say: All r l g h t ,  tha t  was the s i t u a t i o n  

a yea r  ago. What have you done about i t? Gentlemen, we have 

done a g r e a t  deal. 

a c t i v i t i e s  i n  the vehic le  development f i e l d ,  you w i l l  see  the  

e f fo r t  t h a t  has been expended, the progress made,and the 

As m y  assoc ia tes  descr ibe i n  d e t a i l  o u r  

plans and promises f o r  t h e  fu tu re .  

I am sure  you are concerned, as 1 am,  about the very 

long periods of t i m e  required for most of these s i g n i f i c a n t  

development programs. 

dates. Many people do. But I c a l l  your a t t e n t i o n  to t he  h i s -  

t o r y  of t h e  Atlas ICBM, Almost f i v e  years  of intense,  t o p  p r i -  

ority e f f o r t  9.1) an urgent program i n  every sense of t he  word -- 
had t o  be expended t o  br ing  that  rocket t o  an opera t iona l ly  

It would be easy t o  promise e a r l i e r  

ready s ta te .  And the launch vehic le  systems V J ~  are  develop- 

ing are more complex and v e r s a t i l e  than the  Atlas ,  

I th ink  it i s  time that a l l  of u s  recognize tha t  on t h e  

basis of the present  "scoring" system, one based almost wholly 

.. .. . . . . . .. . . -. .. -. - .. -. l.-l".l".. _ _  . .. . . < . . I . ~ . . .. . -.-- . . ... - . . . . . , . . . . I. 



- 5- 

on weight-propelling capab i l i t y ,  we cannot expect t o  out- 

score the  Soviets  f o r  a considerable period of time. We 

should be able t o  match t h e i r  present  weight - l i f t ing  capa- 

b i l i t i e s  wi th in  the  next twelve t o  e ighteen months, based 

on present  expectat ions f o r  the Atlas-Agena B and the  Atlas- 

Centaur systems. If by that t i m e ,  as may w e l l  be possible ,  

the Russians have made optimum use of what w e  be l ieve  t o  be 

t h e i r  present  t h rus t  l eve l s ,  o r  have developed an even h i g h e r  

t h r u s t  booster,  our  expectat ions of s u p e r i o r i t y  w i l l  not be 

s a t i s f i e d  f o r  about fou r  t o  f i v e  years,  when the Saturn 

should be ready. 

But we have used, t o  m a x i m u m  advantage, the cards we 

have held i n  t h i s  game. Without des i r ing  to play down our 

very real def ic iency i n  t h r u s t ,  I; would l i k e  t o  c i t e  an ex- 

ample, I th ink  it i s  c l e a r  tha t  we have made exce l l en t  use 

of launch vehic les  u t i l i z i n g  rocket engines which were or ig-  

i n a l l y  designed and developed f o r  the armed se rv ices '  missile 

program, not f o r  space missions.  

Out of LO attempts t o  place spacecraf t  i n t o  o r b i t  or on 

deep space t r a j e c t o r i e s  i n  calendar  yea r  1959, we achieved 

f i v e  successes.  These , toge ther  w i t h  e a r l i e r  Explorers, 

Pioneers,  and Vanguards, have given us -- and we i n  t u r n  have 

given the world -- a vast amount of d a t a  from which s i g n i f i -  

cant  s c i e n t i f i c  information has thus far been derived. 

A s  1 have s a i d  ear l ier ,  i n  the  ex ten t  and q u a l i t y  of our  

s c i e n t i f i c  f ind ings  we probably have an edge, i n  the judgment 

.. . .. . . .  . . . .  . . .. . , ~ . .  . * .  - 
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of the i n t e r n a t i o n a l  s c i e n t i f i c  community. But the f a c t  re- 

mains that  novel and spec tacular  $pace experiments involving 

heavy and complicated payloads on d i f f i c u l t  missions are the  

b ig  chips i n  t h i s  poker game a t  the present  time, 

paperman has said: "It i s  not  goo4 enough t o  say that we have 

counted more f r e e  e l ec t rons  i n  the ionosphere than t h e  Russians 

have, that  we know more about cosmic rays, We must achieve the  

obvious and spectacular ,  as w e l l  as t he  e r u d i t e  and obscure. 

A s  one news- 

II 

There i s  only one way t o  rega in  the  ground we have l o s t  -- 
ground l o s t  s eve ra l  years  ago, 

establishment of hard-headed, lon$-term goals ( t h i s  we have done); 

t he  iden t i fy ing  of the  t echn ica l  tasks necessary t o  be under- 

taken i n  order  to press  forward those goals  ( t h i s  w e  have done 

f o r  the shorter  term fu tu re ) ;  t he  development of the  organiza- 

t i o n  and management to accomplish these tasks ( t h i s  we are 

doing); the u t i l i z a t i o n  of the genius and c a p a b i l i t i e s  of industry,  

education, and o t h e r  branches of government ( t h i s  we are doing);  

and the funding, a t  an adequate l eve l ,  of the work t o  be under- 

taken ( t h i s  we seek i n  the author5zation request  now before t h i s  

Committee f o r  study and a c t i o n ) ,  

pursued d i l i g e n t l y ,  urgent ly ,  r e l e n t l e s s l y .  

It w i l l  be accomplished by the 

A l l  these elements must be 

A t  t he  end of the  present  f i s c a l  year,  t he  National Aero- 

nautics and Space Administration, with the  support of t he  

Congress, will have organized under one governmental agency 

what I be l ieve  t o  be the greatest c o l l e c t i o n  of s c i e n t i f i c  and 

t echn ica l  personnel ever  assembled, t o  carry out vigorously 

. .  . . . . . . . 
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t h i s  Nat ion 's  space explora t ion  program. With the  he lp  and 

genius of American industry,  t he  prove6 t a l e n t s  of Dryden, 

Homer, Pickering, S i l v e r s t e i n ,  qbbott, von Braun, Newell, 

Hagen, Stewart, and hundreds of a thers ,  w i l l  meet with con- 

f idence any competitive challenge i n  space that  t h i s  Nation 

f aces  today o r  that  may a r i s e  t o  f ace  us i n  the  fu ture .  

A s  responsible  o f f i c i a l s ,  each of us can recognize t ha t  

space i s  but  one of t he  areas of i n t ense  r i v a l r y  between our 

way of l i f e  -- freedom -- and the Communist d i c t a to r sh ip .  

individuals ,  we do have a responGibi l i ty  t o  recognize that  

while space i s  the  most glamorout3, t he  most v i s i b l e  a rea  of 

competition -- and very f r u i t f u l  a l s o  f o r  propaganda purposes 

As 

-- we are engaged i n  an across-$he-board contes t .  I remind 

you of t h i s  because these  o t h e r  w e a s  of competition a l s o  make 

l a r g e  demands on the  publ ic  t reasury .  

Now what a r e  our plans f o r  ehe fu tu re?  We seek 

$802,000,000 i n  new ob l iga t iona l  au tho r i ty ,  

have passed t h i s  amount w i l l  be increased as we t u r n  on more 

steam i n  our super boos te r  progr&m involving Saturn, i t s  compo- 

nent rocket developments, and the F-1, 1,500,000-pound s i n g l e  

chamber engine. Our i n t e n t  here  i s  t o  advance, as fast  and as 

su re ly  as the technological  problems w i l l  permit, the t i m e  

period i n  which the  two-stage and three-stage Saturn vehic les  

w i l l  be ava i l ab le  f o r  i n i t i a l  tests and the t i m e  period i n  

which we w i l l  have a reasonably r e l i a b l e  launch vehic le  system 

i n  the multi-ton payload range. 

Before many days 

This program w i l l  be 
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descr ibed f o r  you by Dr. Wernher von Braun l a t e r  i n  t h i s  series 

of presenta t ions ,  The speed-up w$ hope t o  e f f e c t u a t e  promises 

t o  be as much as one yea r  f o r  t h e  complete f i r s t  phase of t h e  

Saturn vehic le .  The tes t  dates r e fe r r ed  t o  f o r  t he  two- and 

three-s tage developmental Saturn u n i t s  w i l l  be advanced by th ree  

t o  nine months by the ac t ions  w e  expect t o  take. 

Despite many expected problefis, Pro jec t  Mercury continues 

t o  move forward i n  an atmosphere Of confidence apparent t o  a l l  

concerned. Morale i s  high, hours are long f o r  the top  s t a f f ,  

the Astronauts are busy and f i t .  I n  the t h i r d  qua r t e r  of cal-  

endar yea r  1960 we expect t o  embark on the man-carrying, Red- 

stone-boosted b a l l i s t i c  t r a i n i n g  f l i g h t s .  The first manned, 

Atlas-boosted o r b i t a l  f l i g h t  should take place i n  calendar  

year  1961 * 

The Atlas-Able f l i g h t  t o  the v i c i n i t y  of the moon, which 

was attempted on Thanksgiving Day last, w i l l  be repeated during 

the  second qua r t e r  of calendar  year  1960. 

has been scheduled f o r  t h i s  f ' l ight,but a word of caut ion  i s  

needed here. Pad a v a i l a b i l i t y  and check-out t i m e  required 

make it  highly un l ike ly  t ha t  a repeat  mission can be scheduled 

within fou r  weeks of f i rs t  launch, should such a back-up 

A back-up booster  

f l i g h t  be necessary.  

Our experiments i n  space science and appl ica t ions  are 

scheduled a t  the  rate of almost one per month f o r  calendar  year 

1960. The Tiros  meteorological ptiyload; Pro jec t  Echo, t he  pas- 

s i v e  communications sa te l l i t e ;  and the severa l  f l i g h t s  intended 
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f o r  the study of radiation and other phenomena of outer space, 
w i l l  keep our launch teams and s a i e n t i s t s  very busy, It i s  of 

i n t e r e s t  t o  no$e the p a r t i c i p a t i a n  of one of the Nat ion 's  

largest communications companies i n  the P r o j e c t  Echo experiment, 

w i t h  an investment t o t a l l i n g  seve ra l  mi l l i ons  of d o l l a r s  of i t s  

own funds. 

Consistent with our  determifiation t o  hold t o  a minimum 

t h e  number of d i f f e r e n t  types of launch vehic le  systems, we 

r ecen t ly  cancel led the Vega Pro jec t  i n  favor  of t he  Atlas- 

boosted Agena B veh ic l e ,  We canoeled Vega f o r  a number of 

reasons. F i r s t ,  t he  Defense Department's demonstration of 

s i g n i f i c a n t  r e l i a b i l i t y  i n  the  Thor-boosted Agena A system; 

second, the dec is ion  of t he  DOD t o  up-rate t h e  Agena A s tage  

t o  a poin t  where i t  approached the  capabi l i ty  i n  most missions, 

of the Vega; t h i r d ,  the high rate of f i r ing of the Agena sys- 

tems using both the  Thor and the Atlas as first stage boosters,  

thus promising g r e a t e r  r e l i a b i l i t y ;  and four th ,  the f a c t  t ha t  

t he  Atlas-Agena B a v a i l a b i l i t y  approximates that  of the Vega, 

A l l  of these considerat ions entered i n t o  our  decis ion.  

The dec is ion  t o  cancel Vega was made wi th  probable cos t  

expenditures,including terminat ion costs,running i n  the 

neighborhood of $l7,000,000, 

i s  recoverable i n  the  Centaur program. Schedules w i l l  not be 

delayed by t h i s  change i n  vehic le  systems. 

Some por t ion  of t h i s  expenditure 

Organizationally,  we have made good progress , The Pres i -  

d e n t ' s  dec is ion  t o  give NASA f u l l  r e s p o n s i b i l i t y  f o r  a l l  super 

- . . . . .- .". . . . I" . .  -. - . . . _. . . . . .  . . .. . - . . .. 
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boos ters  made i t  des i r ab le  f o r  NASA t o  acquire the Develop- 

ment Operations Division -- the von Braun team -- from the  

A r m y  B a l l i s t i c  Missi le  Agency a t  Huntsvi l le ,  Alabama. The 

Pres iden t ' s  r epor t  and supporting papers deal ing w i t h  t h i s  

t r a n s f e r  now l i e  before the  Congress. Negotiations t o  e f -  

f e c t  t h i s  t r a n s f e r  have been carpied out i n  a highly coop- 

e r a t i v e  atmosphere of good wil1,and I am confident t ha t  t he  

needs of t he  Army f o r  support of s p e c i f i c  m i l i t a r y  tasks w i l l  

be m e t .  

The a c q u i s i t i o n  of t he  von Braun group has made poss ib le  

t h e  beginning of c e n t r a l i z a t i o n  a t  Huntsvi l le  of major re- 

s p o n s i b i l i t y  f o r  the bulk of our  launch vehic le  systems de- 

velopment and operat ions.  A new d i v i s i o n  of t he  NASA head- 

qua r t e r s  organization, t he  Off ice  of Launch Vehicle Programs, 

has been es t ab l i shed  evidencing the  importance we a t t a c h  t o  

t h i s  a c t i v i t y  i n  which our  budget es t imates  show more than 

$25O,OOO,OOO t o  be obl iga ted  durtng f i s c a l  y e a r  1961. 

sequent speakers w i l l  d i scuss  OUP organiza t iona l  arrangements 

i n  more d e t a i l ,  

Sub- 

Construction of Goddard Space F l i g h t  Center, named for 

America's rocket pioneer, i s  proceeding on schedule a t  

Greenbelt, Maryland. I n i t i a l  oclcupancy i s  planned f o r  m i d -  

1960, thus  beginning the  consol idat ion of our Washington area 

staff engaged i n  space f l i g h t  development and f i e l d  opera- 

t ions  * 

, __ . . . . - . ~ . . _.' _I_.. ._^. ... .. ~ . . .  , . .- - . . . , , , . . . I . . - .  
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I n  the  f i e l d  of i n t e r n a t i o n a l  cooperation, we have made 

very g r e a t  progress.  

herence t o  the t r a d i t i o n a l  and well-understood pol icy  of prompt 

d i sc losu re  of s c i e n t i f i c  r e s u l t s  i s  bui lding good w i l l  through- 

out  t he  world. Agreements with seve ra l  na t ions  have been nego- 

t i a t e d  covering the i n s t a l l a t i o n ,  manning, and use of t racking  

and data a c q u i s i t i o n  equipment. Others c u r r e n t l y  a r e  under ne- 

go t i a t ion .  Cooperative sa te l l i t e  launching programs a r e  being 

undertaken w i t h  Canada and England and i n i t i a l  discussions have 

been held with seve ra l  o t h e r  nat ions.  We have p a r t i c i p a t e d  ac- 

t i v e l y  i n  the d e l i b e r a t i o n s  of t he  U.N. Ad Hoc Committee on the 

Peaceful Uses of Outer Space,and of COSPAR, t he  Committee on 

Space Research of t he  I n t e r n a t i o n a l  Council of S c i e n t i f i c  

Unions. I n  a l l  of these  a c t i v i t i e s ,  we have worked c l o s e l y  with,  

and have had the  counsel and support of ,  t h e  S t a t e  Department. 

Here our  pol icy of frankness and our  ad- 

I have not attempted i n  t h i s  statement t o  go i n t o  detai l  

on any of these  program and operat ing matters .  

out  e a r l i e r ,  my assoc ia t e s  will present  those I have mentioned,, 

and seve ra l  o t h e r s , i n  s u f f i c i e n t  d e t a i l  t o  give you a good pic- 

t u r e  of the Nat ion 's  program and plans for space explora t ion ,  

I n  t h i s  regard, the  Associate Administrator w i l l  present  a p lan  

for research  and developmental a c t i v i t i e s  extending seve ra l  

years i n t o  the  fu tu re .  He w i l l  point  out,  of course, t ha t  any 

research  and development p lan  i s  subjec t  t o  continuing review 

and can be considered v a l i d  only t o  the  ex ten t  t h a t  i t  i s  

funded. Nevertheless, we be l i eve  we have developed a plan 

A s  I pointed 
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that will guide our programming toward significant and ambi- 

tious milestones and end objectives. 

Now, i f  I may, I w a n t  t o  turn again to budgetary matters, 

There is pending before the Congress our request f o r  supple- 

mental funds f o r  fiscal year 1960 in the amount of $23,000,000, 

You will remember that your Committee authorized expenditures 

of $530,000,000 las t  spring, but the Congress appropriated 

$500,575,000. It is hoped that the Appropriations Committee 

will act promptly on this request, the majority of the funds 

being required for our top priority project 0- Mercury. 

New obligational authority in the amount of $802,000,000 

is requested for fiscal year 1961, 

with the additional amount we will request f o r  acceleration of 

the super booster program, will epable us to carry forward 

vigorously the program we will present to you. I should note, 

however, that ours is almost wholly a research and development 

operation,with all of the uncertainties and unforeseen problems 

that accompany any such activity., We are dealing with an enor- 

mously complicated technology, The most significant of our 

space experiments must operate in environments and under con- 

ditions not easily reproduced f o r  component testing in glaound- 

based facilities. A few conditions cannot be reproduced at 

all. Furthermore, almost a11 significant tests and experf- 

ments result in the destruction of the rocket and payload, 

Re-use is impossible, or nearly so, All of this adds up to 

an expensive business. And this budget is a tight budget, 

I believe this sum, together 

. .. _. __ - . . .. . . . _ _ _  - . , .. .II - , . ._ - .. . . . . .. .. . .. . .. .. . .". . .  . . . "  
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It provides for a determinedl and vigorous program to de- 

velop reliable launch vehicle systems with the thrust necessary 

to propel the spacecraft on the missions we want to undertake. 

It provides for the urgent prosecution of Project Mercury. It 

is intended to make possible difficult experiments in both the 

communications and meteorological fields, It provides for a 

significant number of flights for the purpose of probing more 

deeply into the secrets of outer space as we build up our knowl- 

edge of the conditions to be met by future human voyagers to 

the moon and beyond, 

applied research and advanced component development which is 

necessary to undergird any program of this kind, 

It provides support for the basic and 

In short, this budget is intended to provide for the ur- 
gent prosecution of the Nation's program in space exploration 

in a l l  its phases, with particular emphasis on the super 
booster developments, If approved, I am as certaln as anyone 

can be in the research and development game, that we will 

accomplish our goals for the comilng fiscal year and will have 

taken significant steps forward toward the attainment of the 

long-term objectives we have set for ourselves, 

I urge you, Mr. Chairman, and I urge the members of your Com- 
mittee, to approve this budget request as soon as you have 

satisfied yourselves on the validity of our requirements, 
Delays in both authorization and appropriations actions will 

sevemlylimit our abilities to plan for, and proceed with, 

our difficult tasks, 

Respectfully, 



And now, I would c a l l  your a t t e n t i o n  t o  the  schedule of 

presenta t ions  t o  be made by my colleagues and assoc ia tes .  

Each of us  will be happy t o  explain,  as f u l l y  as we can, any 

aspect  of our  program and t o  answer your quest ions t o  t he  best 

of our  a b i l i t y .  Thank you again f o r  t h i s  opportuni ty  t o  ap- 

pear before  the  Committee. 

# # #  

NO, 16-110 
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PRESENTATION 

Statement by 
Dr. T. Keith Glennan, Administrator 

National Aeronautics and Space Administration 
before the 

House Committee on Science and Astronautics 
January 28, 1960 

Mr. Chairman and Members of the Committee: 

I am grateful t o  the Committee for giving me this opportunity to 

explain the reasons for withholding certain documents from examination 

by the General Accounting Office and this Committee. 

The documents in question all relate to advice which was given to 

me by subordinates in NASA to assist me in selecting contractors for 

two of our large research and development projects. In the first case, 

I selected the Rocketdyne Division of North American Aviation, Inc., 

as the contractor for development of a single chamber, liquid fuel, 

rocket engine capable of generating a million and a half pounds of 

thrust. In the other casep I selected Mslhnnell Aircraft Corporation 

for the development and manufacture of capsules for manned satellite 

flight in Project Mercury. In each of these cases, my decision was 

made after receiving and carefully weighing the advice of a Source 

Selection Board. 

Because of the nature of the work, it was not feasible in either 

of these cases to advertise for bids, Instead, it was necessary t0 

solicit proposals from a number of interested firms, to deside which 

of the firms submitting proposals appeared best qualified to do the 

job in the light of all relevant factors, and t o  negotiate a contract 

with that firm. This procedure io authorized by section 2304 of 

Title 10, U. S. Code. 

I .  
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I shall briefly describe the steps which led up to the selection 

of a contractor in each of these cases. 

Contract with Rocketdyne Division of Worth American Aviation, Inc. 

In the case of the large rocket engine development, action was 

initiated by NASA on October 14, 1959, by extending invitations to the 

following seven firms to attend a briefing conference by NASA personnel 

at NASA headquarters: 

Aerojet-General Corporation 
Bell Aircraft Corporation 
Wright Aeronautical Division, Curtiss-Wright Corporation 
Aircraft Gas Turbine Division, General Electric Company 
Rocketdyne Division, North American Aviation, Inc. 
Reaction Motors Division, Thiokol Chemical Corp. 
Pratt and Whitney Aircraft Division, United Aircraft Corp. 

These were the only companies with the known experience and 

capability of designing a new rocket engine of very high thrust. 

On October 21, 1958, a briefing of the companies invited to submit 

proposals was accomplished at: NASA Headquarters; and on October 23, 

1958, NASA specification HS-10 was sent to them. Thereafter, clarifi- 

cations and answers to questions posed by bidders with respect to the 

invitation were furnished to d l  competing companies under letters 

dated October 28, October 30, November 13, and November 14, 1958. 

On November 24, 1958, six of the seven invitees submitted proposals. 

Bell Aircraft Corporation declined to do so. 

On the same date, two assessment teams were organized for purposes 

of making a thorough analysis and evaluation of the six proposals sub- 

mitted. One of the teams consisted of scientific and technical 

. .. . - ". . . 
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specialists, and the other was composed of management and cost 

specialists. 

On December 2, 1958, I appointed a Source Selection Board to 

review the work of the assessment teams, evaluate the entire matter, 

and provide me with advice concerning the selection of a contractor 

for the development of the engine. 

ing persons holding responsible positions in NASA Headquarters: 

The Board consisted of the follow- 

Dr. Abe Silverstein, Director of Space Flight Development, 

Mr. John W. Crowley, Director of Aeronautical and Space Research 
Mr. Ralph E .  Cushman, Procurement and Supply Officer 
Mr. Abraham Hyatt, Assistant Director for Propulsion, Office of 

Mr. Robert G. Nunn, Jr., Assistant General Counsel 

Chairman 

Space Flight Development 

On December 12, 1958, the Source Selection Board met with me to 

present and discuss ita recommendations. After receiving the Board's 

advice, I selected the proposal of the Rocketdyne Division of North 

American Aviation, Hnc., EQH purposes of initiating negotiations. 

Rocketdyne and NASA started contract negotiations on January 5, 1959, 

and on January 9 an agrement was achieved. 

Contract with McMnneB1 Aircraft Corporation 

In the case of p~ocurmcn t  of cbae manned capsule for Project 

Mercury, action was initiated by NASA on Qctober 23, 1958, when pre- 

liminary specifications were mailed t o  a number of qualified firms. 

On November 7,  1958, a bidders' conference was held at the Langley 

Research Center. Thirty-eight fime were represented. 
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On November 17, 1958, final specifications were mailed to twenty 

companies which had indicated a desire to receive them. By December 

15, 1958, the following twelve companies had submitted proposals: 

AVCO, Research and Development Division 
Chance Vought Aircraf t 
Convair Astronautics 
Douglas Aircfaf t Company, Inc . 
Grunrman Aircraft Engineering Corporation 
Lockheed Aircraft Corporation 
Martin Company (with W A S  Astro-Electronics Products Division) 
McDonnell Aircraft Corporation 
North American Aviation, Inc (with General Electric MSVD) 
Northrop Aircraft Ins. 
Republic Aviation Corporation 
Win Zen Research Labo rapto r i es 

Inc . 

Following the pattern established in the selection of a contractor 

to develop the large rocket engine, I appointed a Source Selection Board 

consisting of the following persons fn  NASA Headquarters: 

Dr. Abe S$%verstein, Chairman 
Mr. Ralph E, CusblIIBm, Procurement and Supply Officer 
Mr. George M. L D W ~  Chief, Manned Space Flight 
Mr. Walter D. Sohier, A o s i s t m t  General Counsel 
Mx. DeMarquia D. Wyatt, Technical Assistant to the Director, Space 

Flight Development 

As in t h e  earlier case, eha Board was assisted by technical assess- 

ment and management assessment teams, 

Qn January 9, the Board presented its recornendations t o  me. After 

receiving its advice, 1 decided that the interests of the Government 

would be best served by the selection of McDm-mebh Aircraft Corporation 

to develop the mamed satellite eapsube for Project Mercury. 

On Eday 28, 1959, the  Chairman of t h i s  Committee addressed a letter 

to me requesting certain dosments pertaining to the contract with the 

, - . I _ _ " - _ _ _ _  _ _ _ _  . , __ ~ .. ... , .~ .. . . .. . - .. . ..__.I" ~ .I_.._" ._____,-I_- - . . _I___ . I . . . . 
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Rocketdyne Division of North American Aviation. The letter included a 

request for a copy of the contract, NASA's specifications and requests 

for proposals, a memorandum of the bidders' conference, prQpOSal$ 

received by NASA from the competing companies, reports of NASA's 

technical assessment and management assessment teams on the proposals, 

and the report which the Source Selection Board made to me. 

I replied to the Chairman by letter dated June 15, 1959. My letter 

enclosed a copy of the contract and specifications and informed the 

Committee that the contractors* proposals, which consisted of a number 

of voluminous documents, would be made available at NASA Headquarters 

for review by persons authorized by the Chairman. 

Chairman that no memorandum of the bidders' conference had been made, 

It informed the 

but a list of persons in attendance at the conference was furnished to 

the Committee. It also explained that no written reports had been 

presented by the technical assessment and management assessment teams, 

as they had made their presentations to the Source Selection Board 

orally. The letter described the composition of the teams, the factors 

which they had considered, their mode of operation, and the time which 

they had spent at their tasks, including the fact that they had taken 

two full days t o  make their oral presentations to the Source Selection 

Board, Finally, in response to the Commaittee's request for a report of 

the Source Selection Board, my Better contained the following statement: 

"This document contains the personal evaluations and recom- 
mendations of certain officials of NASA whom I consulted to 
aid me in reaching my decision on the selection of a prospec- 
tive contractor. Since this document discloses the personal 

.. .. . . . .I_. ._ .-._ .. . . . ._  . ... -- - , . . . , . . . , , . . . .. . . . , .  .."l"I_.___. ...... . . , . I" 
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judgments of subordinates made in the course of preparing 
recommendations to me, I am sure you will agree with me that 
it would not serve the interests of efficient and effective 
administration of this agency for such a document to be 
reviewed by anyone outside of NASA." 

On July 9, 1959, Mr. Raymond Wilcove, staff consultant to this 

Committee, addressed a letter to Mr, James P .  Gleason, NASA's Assistant 

Administrator for Congressional Relations, requesting certain informa- 

tion and documents pertaining to the contract with McDonnell Aircraft 

Corporation. The request was for essentially the same type of material 

as had been requested by the Chairman's letter with respect to the large 

rocket engine contract. Mr. Gleason's reply, dated August 19, 1959, was 

completely responsive to Mr. Wilcove's requests with the exception that 

it refused to furnish a copy of the report which the Source Selection 

Board made to me and copies of the reports which the technical and 

management assessment teams made to the Source Selection Board. Mr. 

. Gleason's letter contained the following statement: 

"As in the case of the Rocketdyne contract which was 
explained in the Administrator's letter to the Chairman 
on June 15, 1959, and which was more fully discussed in- 
formally with ChaLrman Brooks, documents containing 
personal evaluations and advisory opinions prepared to 
aid the Administrator in the selection of a contractor 
to develop the capsule are of such a nature that it would 
not serve the interests of efficient and effective admin- 
istration of NASA for such documents to be reviewed by 
anyone outside of NASA." 

In the case of both contracts, a detailed statement was prepared 

at my request and personally approved by me setting forth a full descrip- 

tion of the procedures employed by NASA in connection with solicitation 

and evaluation of contractors' proposals and all of the factors on which 
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I based my decisions to select Rocketdyne and McDonne11 over their 

competitors. 

Committee and its staff, as well as to the General Accounting 

Off ice. 

These statements have been freely available to the 

They were prepared some months after the award of these 

contracts; but I can assure the Committee that their objectivity 

was in no way impaired by that fact. 

these cases; and these documents correctly and fully reflect the 

criteria which were used in evaluating the various proposals and 

the factors upon which I relied in making my selections. 

I made the decisions in 

Both in my letter of June 15 to the Chairman and in Mr. 

Gleason's letter of August 19 to Mr. Wilcove, the Committee was 

assured that, if it would be beneficial or helpful to the Committee 

in any way, I would be happy to explain fully the reasons for my 

decisions to select the Rocketdyne and McDonne11 proposals as the 

bases for contract negotiations. I have received no request to 

provide the Committee OK its Staff with additional facts or a 

further explanation of my decision. 

In this connection, I think it is important to note that 

none of the documents which have been withheld relates to the 

negotiation, the terms and conditions, or the administration of 

either the Rocketdyne or McDonnell contract. These documents 

relate solely to the advisory process within NASA which was de- 

signed to assist me in selecting the company with whom negotia- 

tions should be undertaken. 



. .  - 

On August 19, 1959, the Comptroller General advised me by letter 

that the General Accounting Office had been requested by this Committee 

to review the procedures followed by NASA in the award of the Rocketdyne 

contract. His letter contained the sole request that I make available 

for examination by the General Accounting Office a copy of the report 

which the Source Selection Board had made to me prior to award of that 

contract. I replied by letter dated August 28, 1959, and enclosed a 

copy of my letter of June 15, 1959, to the Chairman of this Committee. 

I informed the Comptroller General that the reasons for not making the 

document in question available for examination by a Congressional 

Committee are equally applicable to the General Accounting Office. 

Subsequently, I received a letter from the Comptroller General, 

dated December 7, 1959, requesting access to reports of the Source 

Selection Board and its advissry committees relating to the award of 

the contract for the Project Mercury capsule to Mcbnnell Aircraft 

Corporation. In my reply, darted December 23, 1959, I repeated the 

reasons which I had stated in my previous letter for not being able 

to comply with the Comptroller General's request. 

Since the Comptroller General had cited section 313 of the Budget 

and Accounting Act of 1921 (31 U.S.C. 54) as authority for his request, 

I felt it necessary to point out in my reply of August 28 that the 

privilege of the Executive to withhold documents in cases such as this 

has a constitutional rather than a statutory basis and, accordingly, 

cannot be affected by the statute which he cited. 
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Along this same line, I might add that we are not relying on any 

provision of the National Aeronautics and Space Act of 1958 as granting 

NASA authority to withhold the documents in question. Nor Cas we regard 

section 303 of that Act as restricting the privilege of the Executive 

to withhold documents from the Legislative Branch when such action is 

required in the public interest to protect the effective operation of 

the Executive Branch. Since this privilege of the Executive is based 

upon the constitutional principle of the separation of powers between 

the Legislative and Executive Branches, it is evident that it cannot 

be impaired by enactment of a statute. A careful reading of section 

303, moreover, reveals that it does not purport to deal with this ques- 

tion. 

Administrator t o  withhold information from the committees of the 

Congress. 

other Act. 

It merely states that "nothing in this Act" authorizes the 

The Executive privilege is not derived from this or any 

1 understand that the General Accounting Office does not agree 

with me that disclosing the personal judgments of subordinates made 

in the course of preparing recommendations to the Administrator would 

not serve the interests of efficient and effective administration of 

NASA. The General Counsel of the General Accounting Office has said 

in his statement to this Committee: "There seems no reason t o  think 

that such an action would promote a tendency of subordinate NASA 

employees to soften criticism, avoid doubtful matter, and generally 

offer more restrained opinion, which is apparently the basis of the 

Administrator's position." 
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Without conceding that this statement fully reflects the basis 

of my position in this matter, Z believe that the most appropriate 

reply I can make is to quote from two recent letters addressed by 

the President to the Legislative Branch. 

In a letter dated November 10, 1959, to the Chairman of the 

Subcommittee on State Department Organization and Public Affairs of 

the Senate Committee on Foreign Relations and in a letter dated 

December 15, 1959, to the Comptroller General, the President expressed 

the reasons for withholding certain documents in words which seem to 

me to be directly applicable to the present case: 

"It is essential to effective administration that employees 
of the Executive Branch be in a position to be fully candid 
in advising with each other on official matters, and that 
the broadest range of individual opinions and advice be 
available in the formulation of decisions and policy. It 
is similarly essential that those who have the responsi- 
bility for making decisions be able to act. with the knowl- 
edge that a decision or action will be judged on its merits 
and not on whether it happened to conform to or differ from 
the opinions or advice of subordinates. The diSclOsuKe of 
conversations, communicatPons or documents embodying or 
concerning such opinions and advice cam accordingly tend to 
impair or inhibit essential reporting and decision-making 
processes, and such disclosure has therefore been forbidden 
in the past, as contrary to the national interest, where 
that was deemed necessary for the protection of orderly and 
effective operation of the Executive Branch." 

Members of the Committee, Z wish to emphasize one point. I re- 

gar d the business of NASA as public business. P believe in the widest 

dissemination and fullest disclosure of both scientific and adminis- 

trative information concerning my stewardship of NASA, 

public servant should live in a goldfish bowl in his official capacity. 

I think a 
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It follows, as I have said before, that a full and complete 

accounting for my actions as Administrator of NASA is right and 

proper. 

For these reasons I directed that factual and fully informative 

statements be prepared concerning the Rocketdyne and McDQnnell selec- 

tions. The statements submitted to the Committee are my statements, 

But, in addition, I stand ready and will make myself available to 

answer for my actions and to respond to the best of my ability to any 

question of fact or issue of judgment that may be involved. 

With this in mind, let me say one final word. I hope that the 

Committee and I can proceed, from the same basic ideas of responsible 

government, to a resolution of the narrow issue raised here involving 

some four documents. I do not want to withhold information from the 

Congress or the public. I do want t o  maintain an effective adminis- 

tration of NASA. 

..... 

NASA R E L E A S E  NO. 60-112 

, .. - . . .  . . .. ...I . , . .  ~ - .  
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THE NATIONAL SPACE EXPLOWION PBOGRAM 

Hugh L. Dryden, Deputy Administrator 
National Aeronautics and Space Administration 

(Prepared for Congressional Testimony, 1960) 

I appreciate the opportunity of describing to you the philosophy 

and structure of the national space exploration program for accomplish- 

ing the general objectives of the National $eronautics and Space Act of 

1958. 

our position with respect to that of our competitor and outlined the 

course which must be followed. 

Dr. Glennan in his opening statement gave you an evaluation of 

We must establish the long-term goals, 

we must determine the technical tasks necessary to press forward toward 

those goals, and we must develop the organization and management to 

accomplish these tasks. 

established on October 1, 1958, great progress has been made in the 

In the sixteen months since NASA was formally 

formulation and initiation of a comprehensive integrated program of 

action. 

The most visible and spectacular aspect of the space activities 

under way is the succession of launching of space vehicles at Cape 

Canaveral, some successful and some unsuccessful. These launch vehicles 

are intended to boost a spacecraft across the frontier into outer space 
A to perform those missions needed to reach our national objectives. 

the launch hour approaches, as you know, the labors and hopes of 

As 

. _  - I.I._ . . .  , . - .. ._ . . . . . . . .. .-_ - ... .. . . l.....l-.-l.--- - . . .- . . - . - " , I 
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hundreds of s c i e n t i s t s  
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engineers, technicians t h e  work of months and 

years, come i n t o  general  publ ic  view f o r  the f i r s t  t i m e .  

understand t h a t  much of t h e  space program i n  progress at  a given time, 

f o r  example today, is aimed toward missions t o  be flown later. 

in tegra ted  space program i s  l i k e  an iceberg.  

t h e  water so to  speak, are the  smaller p a r t  of t h e  t o t a l  effort required 

t o  perform successful  missions i n  space. 

water, hidden from view. 

We begin t o  

o u r  

The p a r t s  i n  view, above 

Most of t h e  iceberg i s  under 

The general  pa t t e rn  of a c t i v i t i e s  necessary t o  a s p e c i f i c  f l i g h t  

Each mission is represented schematically on t h e  accompanying char t .  

mission requi res  a s u i t a b l e  launch vehic le  system to  launch t h e  space- 

c r a f t  i n t o  orbit  or to  grea t  d i s tances  from t h e  ea r th  t o  t h e  moon or 

p lane ts .  

purpose and provided with t h e  instrumentation, telemetry,  and o the r  

apparatus to accomplish the  desired mission. 

apparatus t h e  payload. 

ground f a c i l i t i e s  t o  receive and record telemetry, t o  t r ack  the  space- 

craft for determining i t s  pos i t ion  continuously, t o  photograph its 

t rack ,  send command s ignale ,  o r  whatever else may be required by t he  

mission. 

Each mission requires  a spacecraf t  equipped f o r  t h e  s p e c i f i c  

We o f t en  call t h i s  

Each mission requi res  t h e  operat ion of s u i t a b l e  

Developments in these th ree  areas and t h e  missions to be carrfed 

ou t  must be planned together  i n  proper t i m e  phase; t h e  poss ib le  missions 

are i n  f a c t  determined by developments i n  launch vehic le  systeme, 

spacecraf t  components, and ava i l ab le  t rackin8  and te lemetry s y e t e ~ ~ s .  

... " .. . . .  ... .. . . . . . ... . . . . . ..-.I - . -  . . . . . . . . 
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This lead-time aspect is a most characteristic feature of space 

activities. It is found in many other areas of our life today, even 

in legislative activities. 

analogous to the history of a bill in the Congress. 

passed and signed and hence are successful. 

on the floor has its roots extending well into the past, perhaps to 

previous sessions of the Congress. 

The history of a given space flight is 

Some bills are 

A bill under active debate 

Space missions we hope to execute 

in the next few months correspond to bills in comnittee hearings. Our 

advanced research and technology corresponds to committee hearings and 

staff investigations on general topics. 

specific space missions but also generates new missions. 

Research not only supports 

To undertake a specific space flight mission a year or more from 

now, many decisions must be made now and many tasks must be begun now 

relating to activities at the lower levels of our iceberg-like chart. 

These must be pursued vigorously in the intervening months. 

ple, the budget before you for FY 1961 supports the design and procure- 

ment of vehicles and payloads and related research and development 

which does not appear as a flight mission until p11 1962 or later. 

lead time required may vary from a few weeks or months for a simple 

sounding rocket with more or less standard instruments to years for a 

completely new euper-booster. 

minor space project which can proceed from concept to flight in a few 

months. 

with highest priority five years ago. 

For exam- 

The 

It is an exceptional and usually rather 

The Atlas booster just becoming available to us was initiated 

Thus our overall program presents 

. . . -. .- . . . - .. .. -. . ... . . . .. .-. -. . . .. . . . .. . . - . .  , . . . ... -. . . . . , . . .  . . . .. 
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to the spectator a kaleidoscopic mixture of matured developments, 

actively developing hardware, short-range applied research and com- 

ponent development, and longer range advanced research which determines 

our position a few years in the future, 

Our current missions are being performed with launch vehicle 

systems based on the intermediate range ballistic missile boosters, 

Thor and Jupiter. Multi-stage launch vehicle systems based on the 

intercontinental ballistic missile booster Atlas as the first stage 

are well along in development and are scheduled for missions in 1961 

and beyond. 

assigned to the Saturn launch vehicle bystem based on a new super- 

booster being developed specifically for space vehicles. 

systm is required to give us the capability of advanced space miesions, 

both manned and unmanned. 

ments in the period beyond the next f e w  years, 

A DX priority (the highest national priority) has been 

The Saturn 

It is the key to our possible accomplish- 

Last year we presented to you the concept of the National Booster 

Vehicle Program which we now prefer to call yational Launch Vehicle 

Program. 

vehicle for each of the dozens of missions. 

Defense seek to develop the smallest nanaber of vehicles that will 

encompass the entire range of presently envisioned missions. 

The nation cannot afford to design a rpecialized and optimized 

NASA and the Department of 

There ir another reason for such a courie in addition to the 

necessity of avoiding unnecessary duplication and expense. This is 

the hard fact of experience that a new launch vehicle cannot be designed 
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on t h e  drawing board, manufactured, and launched with an expectation of 

a high probability of success on the f i ~ ~ t  missron. The first f i v e  or 

ten flights must be regarded 8 s  development t e s t s  of the launch vehicle 

to gain  reliability, 

high  degree sf r e l i a b i l i t y  will bo reacbaed earlier, QUE dollars will go 

further, and our re iacive competition position will be enhanced, In 

initiating our space program sixteen months ago we had to order interim 

vehicles which could be o b t a i n ~ d  wilrhin one year in order to gain flight 

experience n.ilw. We aro, B;wa,ver, nmviwg as quickly as p o s s i b l e  to five 

vehicles as will be dimwP~bed by a later speaker, 

By using the sane vehicle for many missions, a 

'$be ground trackdnlg and t e lemet ry  networks are the means by which 

the r e sd t s  Qf spase exp:ssacisn are received can t h e  ground. 

optical ana Minitrack netws~k established during t h e  International 

Geophysical Year hagp with sone (2xtension to CBVBK polar orbits and 

The 

. l̂ ".l . , . .. . .. . . . .. . . . . . . . - . -. . - - .  ... .I._.̂ _..-_-...I_. , .  
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needs, 

support facilities without which the whole activity would be useless. 

A bates speaker will give YOU a complete picture of these ground 

Many spacecraft are peculiar to the intended mission. Some require 

attitude stabilization, retro-rockets, or other special components. 

Auxiliarypower, telemetry, and sometimes other: communication or command 

transmitters are needed, The instrumentation is that required by the 

mission. 

In addition to these three underlying areas of development which 

directby support and are closeily integrated with specific missions, a 

broad foundation of advanced research and technology carried out in 

laboratory facilities on the ground is prerequisite to leadership in 

space exploration. The technological pmblms are most rapidly and 

economically solved in ground facilities which simulate the Launch and 

space environment as fully as possible, i.e.> as regards vacuum, temper- 

ature, noise9 vibration, acceleration, loads, etc * Research explores 

t h e  new areas, new knowledge of the fundamentals of propulsion, of 

effects of meteorites on structures, of new phenomena in s o l i d  state 

physics, or in plasma physics, and provides new ideas fer study and 

exploitation ., 

The lead-time aspect of research activity may be illustrated by 

a historical example, research Q~IE the r e e n t r y  heating problem which 

gave the foundation for the concept used in Project Mercury. About 

ten yeam ago the scientific community and i n d u s t r y  were all following 

the idea of using slender sharp-nose bodies for ballistic missile 

.. - . . .. -. I . .  .. . . . .  . . . . .~  . " _ _  - - -  - .  
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warheads. NACA research showed t h a t  such sharp-nosed bod ies - - i l l u s t r a t ed  

a t  t he  l e f t  of t h e  chart--absorb about t h i r t y  percent of t h e  aerodynamic 

heat  which is generated during atmospheric r een t ry ,  

en t ry ,  t he  heat ing of t h e  body would be so grea t  tha t  no known high- 

temperature materials and s t r u c t u r e s  could s tand t h e  temperatures which 

would be experienced. In  1953, M r .  H. J. Allen of t h e  Ames Research 

Center showed t h a t  a blunt  reent ry  shape generat ing a l a rge  bow shock 

wave would generate  most of t h e  heat  wi th in  t h e  atmosphere i t s e l f ,  and 

t h a t  less than one-half of one percent of t he  heat would be absorbed by 

t h e  body. This bas ic  research f ind ing  led to  the  blunt-body concept 

used by a l l  present  b a l l i s t i c  missile nose cones. In  subsequent years,  

concentrated research e f f o r t  on these  problems has led us t o  a b e t t e r  

understanding of bas ic  flow and heat  t r a n s f e r  phenomena at speeds 

approaching o r b i t a l  v e l o c i t i e s .  

During atmospheric 

By the  t i m e  t h e  Soviet  Union had launched Sputnik I i n t o  an e a r t h  

o r b i t  on October 3, 11957, researchers  a t  our  Langley and Ames Research 

Centers were studying problems of manned s a t e l l i t e  capsules .  However, 

the key t o  t h e  problem of allowing a manned capsule  t o  withstand high 

r een t ry  temperatures had been developed from our  bas i c  research i n  1953 

on general  problems of high-speed f l i g h t  and la ter  s tud ie s  r e l a t i n g  t o  

t h e  reent ry  i n t o  t h e  atmosphere of b a l l i s t i c  missile nose cones. 

apparent t he  na tu re  of research i s  such t h a t  t h e  appl ica t ion  of t h e  

r e s u l t s  i s  o f t e n  not foreseen a t  t h e  time t h e  s t u d i e s  a r e  i n i t i a t e d .  

There i s  a constant i n t e r a c t i o n  between t h e  var ious elements Q €  

It i s  
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t h i s  in tegra ted  space explorat ion program. 

of  advanced research and technology g ive  r e s u l t s  leading t o  new vehicles ,  

new telemetry and t racking  devices,  and new instrumentat ion and thus t o  

new missions made possible ,  but t he  des i red  goals  and missions suggest 

vehicle ,  telemetry,  and instrumentation developments which should be 

c a r r i e d  out  and these  i n  tu rn  lead t o  t h e  need f o r  research i n  c e r t a i n  

areas,  

problems of landing a man on the  moon, of operat ing a manned s t a t i o n  i n  

space, o r  of  opera t ing  an unmanned astronomical observatory The resulss 

obtained are, however, bas ic  i n  charac te r  and appl icable  t o  many o the r  

s p e c i f i c  missions as w e l l .  

Not on ly  does t h e  foundation 

Thus a grea t  dea l  of our  current. research i s  suggested by  t h e  

Having examined t h e  s t r u c t u r e  of t h e  program underlying a s p e c i f i c  

mission, l e t  us look a t  t h e  space f l i g h t  missions of  t h e  na t iona l  space 

explorat ion program. They f a l l  i n t o  t h r e e  ca tegor ies :  those d i r e c t l y  

concerned with t h e  t r a v e l  of man himself i n t o  spacep i n  t h e  foreseeable  

f u t u r e  throughout t he  s o l a r  system; t h e  appl ica t ion  of ea r th  s a t e l l i t e s  

to human bene f i t ;  and t h e  s c i e n t i f i c  study of t h e  space environment. 

Together these  ca tegor ies  form a s i n g l e  in tegra ted  program of space 

explorat ion and no category can be neglected without detriment t o  the  

o t h e r s ,  Thus i t  i s  obvious t h a t  t h e  r e s u l t s  of t h e  s c i e n t i f i c  s t u d y  

of t h e  space environment, f o r  example, q u a n t i t a t i v e  de t a i l ed  in fomat ion  

on t h e  Van Allen r ad ia t ion  b e l t  and on t h e  impact of meteori tes ,  are 

e s s e n t i a l  t o  t h e  design of r e l i a b l e  space vehic les  t o  be used e i the r  

f o r  app l i ca t ions  t o  c i v i l  and m i l i t a r y  purposes o r  f o r  hab i t a t ion  by 

I 
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man. S imi la r ly  the  accomplishment of various s t e p s  i n  manned f l i g h t  

con t r ibu te s  t o  the  s c i e n t i f i c  knowledge of space and provides a tech- 

nology f o r  making more d i f f i c u l t  s c i e n t i f i c  measurements by human 

observers  o r  by very heavy appa ra tus  such as a l a r g e  te lescope.  

e i t h e r  category, unforeseen new knowledge may wel l  revolu t ion ize  

accomplishments i n  t h e  o the r  category. 

In  

A DX p r i o r i t y  ( t h e  highest  na t iona l  p r i o r i t y )  i s  assigned t o  

Pro jec t  Mercury, t he  f i r s t  s t ep  i n  the  t r a v e l  of man i n  space at satel- 

l i t e  speeds and beyond. This program includes a s  a preparatory mission 

t h e  t r a v e l  of maa i n  a b a l l i s t i s  t r a j e c t o r y ,  during t h i s  calendar year,  

i f  everything goes w e l l .  Soon t h e r e a f t e r  w e  w i l l  begin t o  gain d i r e c t  

experience i n  t h e  o r b i t a l  f l i g h t  of man, A progress  repor t  on Project  

Mercury w i l l  be given by a later speaker. 

Our program looks forward t o  a cont inua l ly  increas ing  c a p a b i l i t y  

and accumulation of experience.  

technology is planned t o  a t t a c k  the  problems to  be encountered i n  t h e  

t r a v e l  of man t o  the  moon and h i s  s a f e  r e tu rn  t o  ea r th .  As w e  advance 

toward t h i s  goal,  w e  must  achieve such intermediate  goals  as a manned 

space s t a t i o n  i n  o r b i t  about t h e  e a r t h  and t h e  f l i g h t  of man t o  o r b i t  

t h e  moon and r e tu rn  s a f e l y  t o  e a r t h .  

of reenter ing  t h e  e a r t h ' s  atmosphere not  only from e a r t h  s a t e l l i t e  

speeds without excessive heat ing or  dece lera t ion ,  but a l s o  from t h e  

much higher  speeds involved i n  r e tu rn  from the  moon. 

t h e r e  i s  a d i f f i c u l t  guidance problem connected with the  s a f e  r e tu rn  through 

t h e  atmosphere. 

Much of our  advanced research and 

We must  develop spacecraf t  capable 

We know already tha t  
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The accomplishments of the national space exploration program t o  

d a t e  have been substantial, Experience in its conduct has made us more 

acutely aware of the unknown factors in the conduct of research and 

development OKI t h e  previously unexplored frontiers o f  space, The course 

ahead for several years is well. established and we have made plans f o r  

a decade ahead in the light of our  present knowledge, We expect to 

revise these plans from time to time in the light o f  the experience 

gained I 

Mr, Morner wili describe t h e  long-range plan and discuss the 

organization and facilities which have been assembled to carry out 

t h e  national program of space exploration e 

*. . ~ .. _. . . , . .  . _  .... .. - .  ~ .... . . .  


